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rs CROSSING OF THE CENTRAL RAILROAD OF NEW|the remaining grade crossing was accomplished by 


‘ERSEY AND THE PENNSYLVANIA RAILROAD IN 
LIZABETH, N. J. 
city of Elizabeth, N. J., is traversed by the 
lines of the Central Railroad of New ‘Jersey and 
he Pennsylvania Railroad, the two roads crossing 
hb other at Broad Street in the heart of the city. 
F iny years this intersection of two railroads and 
has been a center of great danger, not only from 
ibility of collision of trains, but from the possi- 
bi of accidents to street cars, ordinary vehicles or 
pedestrians. The problem of doing away with the 
e crossings within the city limits was taken up 


i 





lowering the street, which was done at the mutual ex- 
pense of the Central Railroad and the city, so that at 
present the street, descending a pretty steep grade, 
passes under both railroads and then rises again to its 
original level. Over the street the tracks of the Cen- 
tral Railroad are carried on an elevated way of plate 
girder type, the original level of the Central Railroad 
being maintained unchanged. The railroads do not 





| cross each other at right angles, and the Pennsylvania 


Railroad runs oblique to all the streets, and the effect 
has been that the masonry work represents some very 
striking examples of skew arches. In constructing 


Railroad is raised. Some time in the future, when 
the rest of the Central Railroad tracks may be raised, 
the city will be free from dangerous crossings. 
ee oe 
Rapid Transit in St. Louis, 

St. Louis spent $5,000,000 during 1898-4 in the im- 
provement and extension of its street car service. There 
are now but two horse car lines in the city, and the 
claim is made that for rapid transit St. Louis is ahead 
of any other city in the country; certainly no Eastern 
city is so well equipped. It is interesting to note the 
effect such a system of rapid transit has had on the 
traffic. Street car officials say they never before had 














some time ago, and our illustration shows the solution 
of the trouble at the point specially alluded to, a solu- 
"iol how practically completed and forming one of the 

. “triking examples of railroad work erected dur- 
1g the year, 


rhe first step in that direction is represented by the 


host 





—y g of the tracks of the Pennsylvania Railroad. 
a : \dbed is now earried throughout the city on an 
— ed structure, doing away with grade crossings 
os ‘s entire line; the work being comparable to 
T a ‘cently done in Jersey City on the same road. 
eae ct of raising the tracks was to bring the 
sea 'vania above the level of the Central Railroad, 
7 cach road could be worked without interfer- 
*nee trom the other, 

ae original street level, it will be understood from 
de - just been said, corresponded with the level 


entral Railroad tracks. The abolishment of 
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THE CROSSING OF THE CENTRAL RAILROAD OF NEW JERSEY AND THE PENNSYLVANIA RAILROAD IN ELIZABETH, W. J. 


these the voussoirs have been so laid as to make the 
skewing very pronounced, producing a peculiar and 
very impressive effect. For the use of passengers, en- 
abling them to pass from one side of the structures to 
the other after purchasing their tickets, tunnels pene- 
trate the masonry work. 

As the reader looks at the picture, in the back- 
ground, characterized by its tower, is seen the Central 
Railroad station ; toward the left of the cut the end 
of the Pennsylvania Railroad can be seen, while houses 
on the street whose grade has been lowered face the 
reader on the left of the cut. In the foreground 
trolley tracks are seen, so that at this point there are 
superimposed two steam'railroads, one/above the other, 
over a street and trolley line. By keeping in mind 
the fact that the lower railroad represents the original 
grade of the street, it can be seen how much the 
street is lowered, and bow much the Pennsylvania 
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so prosperous a vear, and that the returns have been 
far beyond their most sanguine expectations. The 
fact has been demonstrated that improved facilities 
cause people to ride more. The figures are not yet 
completed, but when made up they will show that 
street car travel here has increased something like 2 
percent. The ugly feature of what would be otherwise 
a most gratifying report lies in the fact that accidents 


have been of very frequent occurrence on the trolley 


lines, though the assertion is made that even in this 
particular an improvement is noticeable. 
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Tuk Wm. Cramp & Sons Ship and Engine Building 
Company have earned, as premiums fpr speed, over 
and above the contract price, about $750,000 for the 
two cruisers Colambia and Minneapoiis. Up to this 
time they have received for seven vessels $1,230,009 in 
speed premiums, 
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=| next change in the development of the cycle was the 





% | wire saddles, are all steps in the direction of lightness. 





Scientific American. 


THE NATIONAL CYCLE SHOW AT MADISON SQUARE 
GARDEN, NEW YORK. 

During the week ending January 26, an extensive 
bicyele exhibition was in progress in Madison Square 
Garden in this city. It is the second exhibition of the 
kind which has been given here, and one which bids 
fair to become annual. 
For years past man has striven to improve the rate 
of locomotion which he can maintain by his personal 
exertions. This led to the construction of various 
forms of velocipedes, until some years ago the concep- 
tion arose that a two-wheeled cycle might be propelled 
| by cranks on the forward wheel axle. The old veloci- 
pede was the result, and as a sport pure and simple, 
it attained considerable favor. The jarring, weight of 
the wheel, and incidental hard work proved too much, 
and it rather suddenly died a natural death. The 





| introduction of the high wheel, with suspension spokes, 
rubber tires, and very large front wheel. This was a 
practical machine and rejuvenated cycling. 

The safety came in, and ball bearings became a sine 
qua non on all good wheels. The tires used were of 
solid rubber and the tendency of the extremists was to 
make them very small. Then the pneumatic tire was 
invented, and the modern cycle saw the last step of its 
development. 

The pneumatic tire, by equalizing strains, makes 
possible the use of a higher gear, so that a single revo- 
lution of the crank, involving one motion of each leg 
of the rider, ina modern road wheel may propel it 
twenty feet, or four times the distance which a cor- 
responding movement of the legs would carry a pedes- 
trian. By absorbing vibration also the pneumatic tire 
has enabled makers to build very light wheels. A few 
years ago a safety bicycle would weigh from fifty to 

seventy pounds. Now the weight runs from seventeen 
to thirty-five, the latter weight being considered very 
high. 

The exhibition, which closed on the 26th ult., was of 
great mechanical as well as popular interest. The de- 
mand of the public for light wheels has brought about 
the most careful construction and the adoption of 
every possible modification which can reduce weight. 
Wooden and aluminum rims for the wheels, very thin 
tangent spokes, light tubing of large diameter for the 
frame re-enforced at the points of greatest strain, the 
use of saddle posts of thin tubing instead of solid 
steel, pedals of improved construction, alaminum and 


| 





The majority of wheels now have wooden rims, 
‘aluminum rims being adopted by some very high 
grade wheels, and steel rims being used on the rest. 
Among the exhibits some most remarkable examples 
of wood bending are shown, the material under modern 
processes seeming to be as flexible as lead. 

For a long time past all pedals have been of one type 
of construction, but not the least interesting feature 
of the exhibition was the variety of new pedals. Some 
are really elegant examples of mechanical construc- 
tion, and are far lighter than the old ones. 

Handle bars are made of much narrower span than 
hitherto, eighteen or twenty inches being an accepted 
dimension in place of the old span of two feet or more. 
Cork handles, or handles of cork and rubber com- 
bind, are generally used. 

Brakes are generally dispensed with, back pedaling 
or pressure of one foot on the front tire being relied 
on to stop the wheel. Some very neatly constructed 
foot brakes were shown, which are attached to the 
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have the clutch attachments removed and be ridden 
by the usual foot propulsion. A motor cycle, driven 
by a gasoline explosion engine, and a duplex cycle, in 
which the two riders sit side by side, excited much 
attention. 

The great interest taken in cycling was shown by 
the very large attendance, and under the improved 
auspices of modern construction, the cycle is becom- 
ing more and more widely used. The industry has at- 
tained such dimensions that it has led to new pro- 
cesses, to the invention of special machinery, and many 
other trades are now tributary to it. 

; niceties a 
ON THE CHOICE OF A CAREER. 

The profession of a mechanical engineer, to the un- 
initiated, holds forth big inducements, and the young 
man who starts in college works his way along, gradu- 
ates, and nine cases in ten is assigned a position over 
the drawing board. Draughting, in its higher forms, 
is one of the most interesting subjects in existence, es- 
pecially when other conditions are such as to promote 
the interest. It rests in the handsof the draughtsman 
whether the machine will be pulled down several times 
in order to correct mistakes, and in many cases whether 
the machine goes to the “scrap heap” or is shipped 
away a success. 

One of the first conditions of good work is a com. 
fortable place to work in. How many concerns in the 
country, manufacturing machinery, have even a decent 
place for their draughtsmen ? The average is a dirty, 
badly ventilated, dimly lighted room without proper 
heat in the winter, frightfully hot in the summer ; yet 
educated men are supposed to go there, use their 
brains, avoid mistakes, and rush through their work, 
turning out machine after machine; having a highly 
heated gas jet within two inches of the top of their 
heads; yet invariably if a man be taken ill, may be from 
standing in a draught strong enough to blow a tracing 
off a table, he is ‘‘ docked” for the time he is away. It 
would be interesting to obtain a list of the firms that 
give their men a holiday without taking a day’s pay 
from their already magnificent remuneration. 

The draughting profession at present is a delusion 
and a snare, as regards the general machinery business, 
and the old plea that a man is “learning something” 
is no excuse for a firm paying their head draughtsman 
$18 per week. A man can keep on “learning something”’ 
until he is ready to die of old age, living on small pay. 
So many people say, “It is so hard to find a good 
draughtsman.” Why, most men who arrive at the age 
of 30 either get away from the board or out of the 
business, driven to desperation by,the ‘ learning some- 
thing” basis of pay. Suppose, through nothing but 
competency, he secures a very renunerative position. 
Invariably he is obliged to isolate himself from civiliz- 
ation in some small country village, or in some swanip, 
where many concerns locate their works; and once 
there he stands a good chance of staying there, unless 
he is “fired.” Some companies, heaven bless them ! 
realize that draughtsmen are human beings, and a roil 
of honor should be framed forthem. There should 
also be a list of firms that should be avoided by any 
man who has any regard for fair treatment and health. 
Long hours, rushing, driving work, contemptible pay, 
and hopeless prospects take away all interest in the 
profession, which is certainly on the decline. 

“* CONDENSATION.” 


A Trolley "@elephons. 
A writer in the N. Y. Sun states that passengers 





crown of the front forks, and which act by being | riding on the electric railway between West Farms and 
pressed by the foot. Mount Vernon have the privilege of listening to an 

The re-enforeing of the tubes of the frames near the | acoustic manifestation that in a remarkable manner 
joints is effected in various ways. A piece of tube| illustrates some of the earlier experiments in develop- 
may be brazed into the frame tube. In one make| ing the telephone. The track is a single one and the 
cross plates of steel, in another what is virtually an | potential of the current is high; its amperage is also 


inner triangular tube is introduced. 


The hubs of wheels are now, in many cases, turned 
out of solid tool steel, although very elegant drop 
ws | forgings for hubs and other parts of the wheel were 


shown. The crank arms are made lighter, often round 


woe in section, instead of rectangular, and many new ways 
The almost universal type 


‘of attachment are shown. 
18 of frame is the Humber diamond. Several wheels with 
detachable sprockets for changing the gear were shown, 


and there were several examples of mechanism for 
zi changing the gear without dismounting. The cranks 


are brought as close together as possible, in order to 
secure what is termed a narrow tread. 

Another very noticeable movement is in the diree- 
tion of adjustable handle bars. Many wheels are now 


| provided with mechanism enabling the rider, without 


ye | dismounting, to raise or lower the handles. 
Among the lanterns are two classes of electrical ones. 
me One is supplied by a dynamo driven from a friction 


| wheel bearing against one of the tires; the other is pro- 
ms vided with a battery. 


Several novelties appear, such as a bicycle with 


, bamboo substituted for the steel tubes of the frame. 


' Another is adapted to be driven by both hands and 
feet, the handle bars being attached to a lever that is 
‘ pushed and pulled by the arms, and which connects 
by a clatch to the crank axle. The same wheel can 


considerable. Asa result, when a car is waiting on a 
switch for one coming in an opposite direction, the ap- 
proach of the latter is audible at the distance of a mile 
to the passengers in the waiting car. The sound vi- 
brations are carried along the wire, through the 
trolley to the wooden roof of the car. This acts as a 
diaphragm, which faithfully reproduces the rumble oi 
the approaching car. A mile away the noise of the 
wheels is distinctly audible, and at the distance of 1,000 
feet the sound becomes a loud roar. Outside the car, 
however, practically nothing is heard until the moving 
ear is within a few hundred feet of the switch. 


4+ 
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Are Light Dangers. 
Over the street doors of one of our most extensively 
patronized dry goods stores are lights are suspended 
for purposes of illumination. Throngs of ladies are 
constantly passing to and fro under these lights. We 
noticed a narrow escape for a lady the other evening. 
Fire fell from the are lamp and just grazed her dress 
as she passed under the lamp. The inflammable na- 
ture of women’s apparel is such as to render it danger- 
ous for them to stand or pass under are lights. There 
should be a law to prohibit the use of open are lights. 
It would be easy to arrange a glass basin or plate un- 
der the lamp to catch and arrest any falling bits of the 








ignited carbon. 
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The Permanence of Bromide Prints, 
AN IMPROVED DEVELOPER. 

In a pape! entitled ““A New and Modified Method of 

at Photographie Prints on Paper with Coal 

8 Products in Alkaline Solutions,” read by President 

Tar \.wton before the photographical section of 


~~ J institute on January 15, the following 
oe cart were made. Mr. Newton said: I am 
rte froin observation and the investigation I have 
a thai prints made by development from bromide 
of silver are absolutely permanent. The bromide paper 


frst ade in Europe, and the first prints we have 
ited paper. Thekeeping qualities of this 


was 
are on 11)} 


paper belore using, as well as after, isan important 
question. 1 have kept samples manufactured by one 
firm three years and a half without its exhibiting any 
signs of deterioration. The firm that made this brand 
assures ie that they have it five years old, and it is as 
quod now as when first made. Here is some testimony 


as to its keeping qualities after printing which it gives 
me pleasure to be able to present. 

Mr. F. C. Beach, of the ScrENTIFIC AMERICAN, 
writes me as follows: “ A bromide enlargement equiv- 
alent to a print on gelatino-bromide paper has been in 
a frame exposed to the light for the past ten years in 
the rooms of the Society of Amateur Photographers of 
New York, and the reduced silver image is as bright 
and brilliant to-day as when the print was first framed, 
though the white portions have changed slightly from 
white to a yellowish color, which is regarded as due en- 
tirely to the discoloration of the paper support itself, 
and not to any alteration or fading of the reduced gel- 
atine silver salts. This print was developed with 
ferrous oxalate and fixed in plain hypo.” The evidence 
is unquestionably in favor of the permanence of these 
prints. 

The ferrous oxalate developer is still recommended 
by many manufacturers. The trouble I encountered 
in developing bromide paper by any of the ordinary 
processes was in controlling the developer, and my 
labor has mainly been how to construct a developer so 
that at all times it would be under perfect control, in 
other words go slow, so slow as at all times to make 
the danger of over-printing the minimum and no dan- 
ger of its running away with you. I finally adopted 
the alkaline in place of the ferrous oxalate developer. 

Different alkalies do not produce uniform effects 
on paper manufactured by different firms. The car- 
bonates produce a browner black than the caustic 
alkalies. The beauty of the print after all will, to a 
certain extent, depend upon the bromide in the de- 
veloper ; particularly is the effect noticeable of the ad- 
dition of bromide of soda to the developer. A variety 
of tones may be made by modifying the proportions 
of the ingredients in the formula Iam about to give. 

In the ease of hydroquinone as the principal ingre- 
dient of a developer, bicarbonate of soda, borate of 
soda, and boracie acid act as restraining agents, but 
in using amidol none have that effect except boracic 
acid, and that but slightly. Therefore, in introducing 
these agents, you will understand what office I ex- 
pect them to perform. The first formula is as follows: 


WEIN? .... .0n004<0sseipe nee eemmebciadbenmtiiaaieaida ei 1 ounce, 
Sodium sulphite (crystalla)........ccsccocesecsesc ceees 15 grains. 
Sodium bromide...........cccees jinadbeseteeoosssisesens 2 grains. 
Gotiam cashes ono dcssagcnalibaiiteecdiéeesscsien bee 5 grains. 
MypGrequinens. ... ns ccccnstea dri asansincuss ‘nied 3 grains. 
ee ee rie ee, ae 1 grain. 


If you wish this developer to work slower add either 
10 grains bicarbonate of soda or 10 grains of borate 
of soda or 5 grains of boracic acid to the ounce of de- 
Veloper. This is the best I have yet found with the 
carbonate alkalies ; some may prefer the effect of car- 
bonate of potash ; my advice is that you try it. 

The caustic alkalies produce blacks which I think 
are deeper and richer. The simplest form for a de- 
veloper with caustic alkali is lime water, instead of 
plain water, Substitute it for the carbonate of soda in 
the foregoing formula. Another modification is the 


addition of two grains to the ounce of water, of caustic 
aod, afterward treated the same as in the first in- 
stance. I have made some of my most beautiful prints 


vith barium hydrate, In using this ingredient, use 
ten grains to an ounce of water, because in the first 
Place only seventy or eighty per cent of the barium 
salt is soluble, and further when you add the sodium 
ae percentage of the barium solution is con- 
He he an insoluble barium sulphate which 
hen the barium developer resemble a cup of milk. 
- settle clear however in a short time, but there 
‘hot the slightest use in waiting, as the milky ap- 
aa has no chemical action on the paper. 
effect num hydrate also will be approximate in its 
ms bee: ‘arium in a developer, but I have discovered 
special advantage over it. 
ae simplest of the caustic alkalies seems to me to 
‘te water, which is water saturated with calcium 


t rdrate s 

to 2 This can be made a commercial article by 
a ; res, it to dryness. To do this so that it will 
a ' he most available form, add four ounces of 


= valated Sugar to a gallon of lime water and then 
a: ‘o dryness, The salt thus obtained can be 
“solved to suit when a developer is to be prepared. 
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All of these developers keep indefinitely. Even if 
they stand in the graduate several days their develop- 
ing power seems the same. They rarely change in 
color. They have harnessed within them sufficient 
potential energy to keep them at work as longas there 
is any exposed paper on which they can exert their 
power. Into any of these developers a dozen or 80 ex- 
posed prints can be put at atime and developed to- 
gether, much as they are toned at present, so the print- 
ing and developing prints by this process will be much 
less troublesome and consume much less time than the 
old way. Besides, what is more important, they will 
be more beautiful and permanent. 

An excellent fixing bath for bromide prints is made 
as follows, the chemicals being dissolved in the order 


given: 
Di itdhistcndshdbeanstecnindiees pendinebéeccceetss 10 grains. 
nn: 54 Suh deetihedeclasededsaudeecoesesces 100 grains. 
When dissolved add 
RN IGIID.. .. dc cacbencsdedecccce..coccocse 480 grains. 
RT ES A ree 2 ounces 


It will keep clear and can be used repeatedly until 
exhausted. The film is hardened and the whites are 
remarkably clear and pure. 


et eae 
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Some Exhibits at the National Cycle Show in 
Madison Square Garden, 

Any attempt to speak of the various exhibits must 
involve many sins of omission, on account of the num- 
ber of things to be seen. 

Among the exhibits of wheels, none attracted more 
attention than that of the Columbia bicycles, shown 
by the Pope Manufacturing Company, of Hartford, 
Conn. The Columbia wheel now has the single tube 
upper brace. Nickel steel tubing is used in all their 
frames, and a new design of hub, the barrel hub, is 
used. The crank arms and shaft are in only two parts, 
which serew by right and left hand screws into a trans- 
verse tube, which carries the cones. The two abutting 
ends of the shaft interlock in the center. The sprocket 
is detachable, so that the gear can be altered without 
trouble. The chain is particularly elegant, with alter- 
nate links finished in blue and yellow steel tempering 
colors. A number of weights of wheels are cata- 
logued. 

The Remington Arms Company, of this city, have a 
large exhibit. Their 1895 wheel is changed from the 
wheel of 1894 in many details. A barrel crank hanger, 
giving a narrow tread, is substituted for the old type. 
The rake of the head has been changed and the weight 
of the machine decreased. The crank arm formerly in- 
troduced by this firm has been retained. 

E. C. Stearns & Co., of Syracuse, N. Y., have won a 
reputation for their wheel in the record field, many 
racing men having chosen it as theirmount. Their 
1895 wheel has a new detachable sprocket, an adjust- 
able handle bar, dust-proof bearings, and many other 
features. Among their exhibits are tandem, triplet, 
and quadruplet wheels of very elegant design. 

The Warwick Cycle Manufacturing Company, of 
Springfield, Mass., have seven regular types of wheels. 
The parts are so proportioned in the diamond frame 
wheels as to bring the upper brace and rear lower 
braces horizontal. The diameter of the tubes of the 
frame has been increased. The front sprocket is de- 
tachable and the handle bars are adjustable. The 
pedal is particularly ingenious and simple in construc- 
tion. 

The Keating Wheel Company, of Holyoke, Mass., 
have introduced a number of improvements in their 
1895 wheel. The frame tubes are re-enforced, the front 
sprockets are attached to the crank directly. The cen- 
ter brace of the frame where it joins the crank hanger 
is bent forward, the idea being to stiffen the frame at 
this critical point. 

The Monarch Cycle Company, of Chicago, use Man- 
nesmann steel tubing in their frames and have a re- 
markably attractive exhibit. As a matter of display 
they exhibit two of their wheels in large picture 
frames with black background and with electric lamps 
distributed over the machine. The wheels are kept 
in rotation by an electric motor, and as the colored 
lamps with which they are decorated blend into a cir- 
ele of light, the effect is quite striking. 

The Western Wheel Works, of Chicago and New 
York, show a large variety of wheels, varying in price 
and general specifications. The wheels are termed 
Creseents. The sprocket is of a new type, being 
made of boiler steel, stamped cold, and case-hard- 
ened. This firm shows some very high grade juvenile 
wheels also. 

The Eagle Manufacturing Company, of Torrington, 
Conn., bave one of the most striking exhibits. Their 
detachable sprocket is characterized by depending 
for its strength directly upon the metal, the ends 
of the sprocket arms dropping into recesses on the 
outer segments, the screws merely holding the parts 
together. The tubes of the frame are re-enforced at 
the ends by short inner tubes over which the ends 
of the outer tubes are cold-swaged. This gives a tube 
of reduced diameter at the ends, and results in a most 





graceful frame. Aluminum rims are used on the | 


regular output, unless wooden rims are desired. The 
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lady’s wheel with triple tube loop frame is one of the 
most distinctive novelties of the exhibition. , 

The Spalding wheels, made by A. G. Spalding & 
Bros., of this city and of Chicago, had a very fine ex- 
hibit, as had also Gormully & Jeffrey, of Chicago. No 
wheels stand higher than the product of these firms. 
The tandem wheels of the Rambler type made by Gor- 
mully & Jeffrey were particularly attractive. 

The Sterling Works, of Chicago, had an interesting 
exhibit of their strong, fast, light wheels, said to be 
“built like a watch;” and the Ames & Frost Co., of 
Chicago, large and well known manufacturers, who 
make a wheel second to none in the market, were aiso 
well represented. 

Among other wheels well known to all lovers of bi- 
eycle riding, some of them having a world-wide repu- 
tation, and which materially contributed to enhance 
the value of the exhibition, may be mentioned those 
shown by the Lovell Arms Co., Boston; the Waverley, 
of the Indiana Bicycle ©o., Indianapolis, ind.; the 
Tribune, of the Black Manufacturing Co., Erie, Pa.; 
and the New Mail, of William Read & Sons, Boston. 

Many firms exhibited accessories of the wheel. 
Among tires may be particularly mentioned the 
Palmer. As now constructed, this tire is almost self- 
healing, and by a special repairing outfit can be re- 
paired with the utmost ease if punctured, a mushroom 
shaped plug being forced into the puncture. The hose 
pipe tire used on the Columbia wheels was aiso shown, 
and for it a very simple and effectual repairing device 
is supplied, also involving the use of a mushroom 
patch. 

The Cleveland Machine Screw Company showed 
their steel balls for ball bearings. Under one inch 
diameter their balls are turned from the solid bar, 
ground by the Richardson-Grant patent process and 
hardened. 

Cyclometers are shown by the Bridgepert Gun Im- 
plement Company and the New York Standard Watch 
Company among others. The first named firm manu- 
facturealso the celebrated Search Light bicycle lawp, 
which burns kerosene oil. The Standard Compary’'s 
cyclometer, weighing but 344 ounces, has the highest 
claims for accuracy and durability made for it by the 
makers. 
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The Spectrum of Mars. 

Prof. W. W. Campbell has lately brought together 
all the observations of the spectrum of Mars, and dis- 
cussed them in connection with the telluric spectrum 
and with his own observations made during the past 
summer. (Publications of the Astronomical Society of 
the Pacific, vol. vi., No. 37.) Heconcludes as follows: 

(1) The spectra of Mars and the moon, observed under 
favorable and identical circumstances, seem to be iden- 
tical in every respect. The atmospheric and aqueous 
vapor bands which were observed in both spectra ap- 
pear to be produced wholly by the elements of the 
earth’s atmosphere. The observations, therefore, fur- 
nish no evidence whatever of a Martian atmosphere 
containing aqueous vapor. 

(2) The observations do not prove that Mars has no 
atmosphere similar to our own ; but they set a superior 
limit to the extent of such an atmosphere. Sunlight 
coming to the earth via Mars passes twice either par- 
tially or completely through his atmosphere. If an 
increase of 25 to 50 per cent in the thickness of our 
own atmosphere produces an appreciable effect, a pos- 
sible Martian atmosphere one-fourth as extensive as 
our own ought to be detected by the method employ- 
ed. 
(8) If Mars has.an atmosphere of appreciable extent, 
its absorptive effect should be noticeable especially at 
the limb of the planet. Prof. Campbell’s observations 
do not show an increased absorption at the limb. 
This portion of the investigation greatly strengthens 
the view that Mars has not an extensive atmosphere. 

++ Oe - a 
Palace Trolley Cars. 








A palace trolley car which marks the height of lux- 
ury and convenience in street car construction has 
been introduced recently in Boston. The new cars are 
designed for the use of so-called “trolley parties,” and 
will be run only when especially chartered. It is 
thought that they will prove very popular for carrying 
theater parties or parties for other entertainments. 
The bodies of the cars are 20 feet long by 7 feet 4 inches 
wide and the motors are 25 horse power each. The 
outside coloring is in black and gold, with crimson 
panels, and the trucks and running gear are painted a 
dark green. The woodwork of the interiors is of polished 
mahogany and the upholstering is of peacock blue 
brocaded plush. Each car will be supplied with twenty 
chairs of an elegant pattern and these are to be supplied 
with wire hat holders beneath them. The brass finish- 
ings, the frescoing and the electrical apparatus are 
allin keeping with the general elegance of the other 
furnishings. These cars will also be equipped with 
electric headlights, which are also a new depar ture 
Other palace cars similar in design to the ones de- 











scribed are in course of construction, and are to be run 
from the suburbs of Boston to the city on Sundays 
for the comfort and convenience of charch-goers, 
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THE GREAT BRESLAU PUMP, NEISSE, SILESIA. 

lhere are few instances of the smith’s craft, even in 
Germany, which will compare with this Silesian pump 
case, standing in the Breslau Grand Strasse, at Neisse. 
Although dated late in the seventeenth century, it is 
a thoroughly traditional piece of work, and in some 
ways may be said to be even medi#val in the spirit of 
its design, The quaint freedom adopted by the smith 
as he introduced the many little grotesque conceits 


which enliven the foliations of the scroll work exhibit 
a gayety and delight on the part of the artificer which 
distinetly adds to the individuality of his production. 
An inscription is carried round the central band of 
the structure, just above the level of the head. The 
imperial eagle, surmounted by a crown, serves as a 
finial to the composition, and rises in an effective man- 








| ner over the bunched-up scrolls, into which the inelos- 
| ing framework of the domical roof lines of the cage 





a 


are developed. The curves throughout the design are 
7 and well distributed, with a due regard to 
The drawing which we publish is , 
from Mr. Ernest Wasmuth’s WUaaaiice toaten 
Renaissance,” a work of artistic thoroughness anc 
utility to which we have on more than one occasioy 
made favorable references. The base of the pump at 
Neisse is constructed of stone.—The Building News. 
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~~ ay AUTOMATIC VEHICLE BRAKE. 

This bro 'se, which has been paiented by Mr. H, D. 
Cool, is plied by the team in holding back, as in 
“ down bill, and is 80 constructed that, without 
aon .+he shoes from engagement with the wheels, 
Se aited may be as readily backed as if the brake 


er | »plied. Fig. 1 represents the application of 
—s . ; ‘ \ Wy , ny 
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COOL’Ss VEHICLE BRAKE. 


the device, it being shown in Pig. 2 detached from the 
vehicle. Mounted on or supported from the rear 
hounds isa rockshaft having at each end a crank arm 
in front of each rear wheel, and each arm carries a 
evlindrical shoe made in two sections, both loosely 
mounted, and having opposing clutch faces. The 
outer section is constantly held in engagement with 
the inner one by a spring confined on the crank arm 
by a cap or stop, and the space between the sections is 
guarded from dirt by a shield. The movement of the 
brake to and from the wheel is controlled by rods 
pivotally connected with the inner sections of the 
shoes, eccentrically or concentrically, the opposite ends 
of the rods being attached to an axle. The reach of 
the vehicle has more or less end movement, and to it 
it attached a clevis connected by links with crank arms 
on the rock shaft, the links being adjustably connected 
that the power with whieh the brake is applied may 
be increased or diminished. The holding back on the 
part of the team, causing a rearward movement of the 
reach, effects the application of the brake, the inner 
sections of the shoes being held stationary by the rods 
projecting from the axle, and by the engagement of 


the clutch teeth, preventing the revolution to the rear- 
ward of the outer sections of the shoes, which are at 
the same time brought into contact with the periphery 


of the wheel. As the outer sections of the shoes are, 
however, free to revolve in the opp»site direction, the 
backing of the vehicle will not be interfered with. 

This improvement is being introduced by Mr. Charles 
G. Locke, of Randolph, N. Y. 


A LARGE ANGLE SEXTANT. 
The sextant attachments shown in the illustra- 


tion convert the ordinary sextant into a measur- 








FERGUSON'S LARGE ANGLE SEXTANT. 


Ing instr . 
instrument for measuring large angles, extend- 


one, range of the sextant to the measure- 
ment f angles up to 240 degrees. The improve- 
‘has been patented by Mr. Thomas T. H. Fer- 
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sextant, and may be of the most improved and accu- 
rate kind, its affixures rendering it capable of span- 
ning the larger arcs without detriment to its accuracy 
and nicety of adjustment. The same index arm is 
used, and the same vernier and arc divisions, but the 
value of the angle is taken from figures engraved 
above the old figures on the silver arc, additions which 
can be made to any sextant by a maker of ordinary 
skill. The engraving shows the arrangement of parts, 
there being behind the horizon glass another horizon 
glass in every respect similar, except that it is slightly 
broader, and it is mounted perpendicularly, being firmly 
fixed to an extension of the framework, allowing of the 
usual adjustments around horizontal and vertical 
axis. Its center is placed on the line which connects 
the centers of the old horizon and the index glass, and 
it makes with the old horizon glass an angle of ex- 
actly sixty degrees, its back turned toward the back 
of the old horizon glass. In newly constructed in- 
struments it is better to mount the two horizon 
glasses on acommon base plate to be fixed to the 
framework of the sextant. The set of dark glasses 
usually found behind the horizon glass, being moved 
from their place by the new horizon glass, must be 
shifted farther back on the visual line of the first 
telescope, as they have now a double function to per- 
form, for when using the second telescope it is advis- 
able to raise those glasses so as to shade off noxious 
reflections from the back of the first horizon glass. The 
improvement enables one to measure each angle over 
120° twice, first the angle itself and then its supple- 
ment. Supposing all parts to be properly adjusted, a 
mere shifting of the eye from the usual telescope to 
another fixed at another part of the instrument is all 
that is needed to use the sextant in its large angle 


capacity. 





The Falls of Niagara. 

The Niagara River extends from Lake Erie to Lake 
Ontario, a distance of 30 miles. It receives the waters 
of all the upper lakes—Erie, St. Clair, Huron, Michi- 
gan, Superior, and a number of smaller ones. From 
source to outfall it has a total descent of 334 feet, but 
greater part of the fall occurs within a distance of 7 or 
8 miles, beginning with the rapids, 2 miles above the 
great falls, which received their name—Niagara, mean- 
ing the “thunder of waters”—from the aborigines. 
Their roar, under favorable circumstances, may be 
heard at a distance of 15 miles. 

There are three distinct falls : The Horseshoe Fall— 

so called from its crescent shape—is by far the largest, 
and is in the direct course of the river. It is 2,000 feet 
wide and 154 feet high. The American Fall ‘s 660 feet 
wide, and the Central Fall 243 feet, each haviny a fall 
of 163 feet. 
The water flows on perpetually the same, full and 
clear; neither the snows of winter nor the evaporation 
of summer, neither rains nor drought materially affect 
it—excepting that about once in every seven years 
there is a gradual rise and fall, which is attributed to 
some undiscovered disturbance that affects Lake Erie. 
“Of all the sights on this earth of ours which tourists 
travel to see,” wrote Anthony Trollope, “I am inclined 
to give the palm to Niagara. In thecatalogue of such 
sights I intend to include all buildings, pictures, 
statues, and wonders of art made by men’s hands, and 
also all beauties of nature prepared by the Creator for 
the delight of his creatures. Thisis a long word ; but, 
as far as my taste and judgment go, it is justified. I 
know of no other one thing so beautiful, so glorious, 
and so powerful.” 
This wonderful cataract is 447 miles from New York, 
within a single day’s journey, and is reached most 
directly by the New York Central and Hudson River 
Railway, of which it forms the western terminus.—Dr. 
A. N. Bell. 


eur. 





Interesting Records of the Wanderings of 
Derelicts, 


In a recent issue we referred to a decision of the 
Admiralty and Board of Trade of England, which 
condemned the United States charts referring to the 


wrecks are sighted from time to time by vessels and 
their position at the time is recorded, and a careful 
record of all these observations makes it possible to 


recently published, the derelict Fannie E. Wolston 
forty-six reports made by various vessels. 


derelict, which started on its wayward course in 1891, 


seen, or a period of 615 days. 





Peki, _ the imperial Chinese customs service, 
‘«, China, The instrument is still essentially a 











ber buoys them up and prevents the storms from 
crushing them. Derelicts are moved for the most 
part by the force of various ocean currents, And in 
general they eventually float to that portion of the 
North Atlantic known as the Sargasso Sea, where the 
currents are very sluggish and weak. This region is, 
fortunately, outside the track of most of the Atlantic 
commerce. It can readily be seen, however, that in 
these wanderings the derelicts are likely to prove very 
dangerous, 
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A HOSE BRIDGE AND TOWER. 

The illustration represents an apparatus for fire de- 
partments, which may be collapsed and ‘folded into 
small compass or extended and raised as required, 
forming a hose bridge to carry lines of hose over a 
railway or street. The apparatus is also arranged to 
discharge water from the bridge without the use of the 
hose, thus enabling it to be employed as a fire tower, 
with revoluble nozzle operated from the truck, The 
improvement has been patented by Messrs. James 
Blake and Emil F. Begiebing (address E. F. Begte- 
bing, No. 285 Canal Street, New York City), The 
truck carries a bed plate with circular track support- 
ing rollers on which is a turn table carrying the super- 
structure, the table being rotated by means of a gear 
and pinion connection with a crank within easy reach 
of the driver’s seat. On the table are pillow blocks in 
which are journaled the trunnions of the lower section 
of the tower, this section having an enlarged casing 
at its lower ends serving as a housing for the gear at 
the foot of the tower. The trunnions have toothed 
segmental racks engaging worms on shafts whose gear 
wheels engage a driving gear with acrank handle, 
also near the driver’s seat, by which the sections of 
the tower may be raised to a vertical or turned down 
to a horizontal position. The lower tower section has 
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BLAKE AND BEGIEBING'S HOSE BRIDGE AND TOWER. 





in its opposite sides anti-friction rollers, enabling the 
second section to be moved up easily, which is effected 


| by means of a screw whose driving gear is actuated by 


the turning of a crank, the screw also entering and en- 
gaging racks in the third tower section, thus serving 
to raise both sections. The several sections of the 
tower have at their upper ends hooks adapted to sup- 
port ladders, and at the upper end of the top section 
are brackets for the support of a bridge, so fulerumed 
that by removing a pin, the bridge may be swung to 


| lie substantially parallel with the body of the tower. 


The bridge has hand rails, or guards, and is held rig- 
idly in horizontal position by hinged braces, which 
are extensible to provide for the varying height of 
the tower. The apparatus also has telescoping pipes 
in the tower sections, connecting at the top with a 
cross pipe to which a hose may be attached, or from 
which water may be discharged directly upon a fire, 
the head connected with the pipe having the move- 
ment of auniversal jvint, and being turned by means 


position of derelicts, on the ground ‘that the charts | of pinions and an extensible shaft, with a hand wheel 
probably exaggerated the danger from this source. | at its lower end, to discharge the water in any desired 
The distance which such vessels traverse is, however, | direction. 
much greater than is generally supposed. Such| a fire escape. 


The apparatus may also be employed as 
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Wool Scoured with Naphtha, 
In a new method of scouring wool, naphtha is em- 


prepare a chart which, in a general way, will show| ployed as the cleansing substance. By means of a 
these wanderings. According to a chart of this kind, | pump the naphtha is forced through and through the 


wool, extracting all the natural oil. It is elaimed that 


has traveled during the past five years somewhat} the naphtha does not injure the fiber of the wool, as 
more than 10,000 miles. This calculation is based upon | alkali cleansing, but leaves the fleece in better con- 
Another | dition than when cleansed by any other process. 


A further valuable feature of the new method is that 


drifted about 8,500 miles up to the time it was last| after the grease is extracted from the wool it may be 
Another remarkable | again extracted from the naphtha in a pure state, 
derelict, the W. L. White, floated about the North | thereby becoming valuable as a medicinal agent or for 
Atlantic for 310 days, covering in that time some 5,910) a saponification into the purest of soaps. It is claimed 
knots, All these long-lived derelicts have been heav-| that a plant following this method scoured 500,000 
ily loaded with lumber and they have, therefore, been | pounds of wool, and had saved a product of 80,000 
able to keep afloat for very long periods. The lum- pounds in pure wool oil. 
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Seience Notes, 

Electrolysis of Glass.—A very curious experiment 
upon the action of currents traversing glass has recently 
been made by Mr. Stansfield. He placed amalgams of 
potassium, sodium, and lithium in a balloon and im- 
mersed the latter in a bath of mercury kept at a tem- 
perature of 200°. The anode of a powerful electric bat- 
tery was introduced into the halloon, while the cathode 
dipped in the external mercury. At the end of a few 
hours, the balloon was taken from the mercury, when 
the following phenomena were observed: With the 
amalgam of lithium, the glass had become very fragile 
and had lost a little of its transparency. The bath of 
mercury contained sodium. 

With the sodium the same phenomenon, but the 
giass had undergone no alteration. 

With the potassiam there had been no transfer of 
metal. 

Mr. Roberts-Austen attributes these singular results 
to the size of the atoms. According to him, the potas- 
sium, having too large a molecule, cannot substitute 
itself for the sodium in the glass for want of space, 
The lithium, having too small a molecule, replaces the 
sodium, but separates the constituent molecules and 
thus diminishes the cohesion. As for the sodium trans- 
ported by the current, that substitutes itself in the 
glass for the silicate base without any other modifica- 
tion than a continuons carriage. 

Building Materials of Wood Fiber.—According to the 
Schweizerische Bauzeitung, an inventor has just pat- 
ented in Switzerland and other countries a new process 
for the manufacture of objects from wood fiber, such 
as paving blocks, building materials, etc. The wood 
fiber is mixed with asuitable agglomerant having mor- 
tar asabase. Previous to this, the fiber is impregnat- 
ed with vitriol, sublimate, ete., to render it antiseptic, 
after which it is thoroughly dried. The plastic mass 
obtained through the mixture of wood fiber and mor- 
tar is well pulverized and pressed into moulds. Assoon 
as the material has set itis removed from the mould 
and dried. It is said that the objects thus obtained 
are light, porous, and tough, and are bad conductors 
of sound and heat. They can be sawed, nailed, drilled, 
and otherwise treated, just like wood. 

Solder for Glass.—Aceording to the Revue Univer- 
selle, an alloy formed of 9% parts of tin and 5 of cop- 
per adheres to glass with such tenacity that it may 
be employed as a solder for connecting tubes end to 
end, It is obtained by first melting the tin and then 
adding the copper, the mixture being stirred all the 
while with a wooden rod. This mixture is run into 
a mould and melted anew when needed for use. The 
addition to it of from 4¢ to 1 per cent of zine or lead 
renders it more or less hard. 

Aitificial Rubber.—According to the Revue de 
Chimie Industrielle, an artificial rabber of more or less 
strength may be obtained by dissolving 4 parts of nitro- 
cellulose in 7 parts of bromo-nitro-toluol. Upon vary- 
ing the proportion of the nitro-cellulose there may be 
obtained a material possessing elastic properties and 
much resembling India rubber, and even gutta percha. 
The bromo-nitro-tolaol, says the Revue, may be re- 
placed by nitrocumol and its homologues. 

Preservation of Polished Surfaces against Rust.— 
L’ Energie Electrique says that the polished surfaces of 
steel tools, such as chisels, saw blades, etc., may easily 
be preserved against rust by the following process. 
Half an ounce of camphor is dissolved in a quart of 
melted lard, and the scum which rises and floats on the 
surface is collected and mixed with safficient graphite 
to give it thecolorof iron. The tools, having first been 
wiped, are covered with this mixture. At the end of 
twenty-four hours they are wiped with a soft rag. 
Thus treated. the tools will remain free from the least 
spot of rust for several months. 

New Process for Hardening Glass.—Since the failure 
of the Bastie method of tempering and hardening 
glass, various other processes have been tried which 
have given more or less satisfactury results. Among 
these there is one, says the Revue de Chimie Indus- 
trielle, which originated in France, and consists in 
melting hard glass. The crude material, after having 
been melted in a peculiar style of crucible furnace, is 
run into moulds, as in casting iron, with the difference 
that instead of sand there is employed a special sub- 
stance, and that the mould and the glass are heated 
and cooled at the same time. To replace the sand a 
material is selected that has the same conductivity 
and the same calorific capacity as glass. In this way the 
giass and the mould form, as it were, a homogeneous 
mass and the glass can be cooled without crackles, even 
though the cooling should be effected with relative 
slowness, this being indispensable whenever it is de- 
sired to obtain a hard glass. If care be taken that the 
surface of the glass do not approach the external en- 
velope of the mould, it makes little difference in what 
manner the cooling is afterward effected, since the 
main point is that the mould and the glass shall be 
brought to the same high temperature, which must be 
rather greater than that at which glass hardened in a 
press ie usually produced. After the mould has been 
perfectly heated, it is removed from the farnace and 
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rapid enough to produce a proper hardening of the 
glass. After the whole has become well cooled the 
mould is opened and the piece removed. 

Liquid Cement for Porcelain.—An excellent cement 
for china and porcelain, says the Revue Scientifique, 
may be obtained by melting together 75 grains of fish 
glue and 5 drachms of crystallized acetic acid, and 
afterward heating the solution until it becomes of a 
sirupy consistence, so as to form a jelly upon cooling. 
To use it, the jelly is placed upon a stove, so as to bring 
it to a liquid state, after which the edges of the broken 
crockery are coated with it and the pieces strongly 
compressed. 
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AN IMPROVED GRAIN BIN. 

The illustration represents a bin which may be 
readily changed from a ventilated bin for ear corn to 
an inclosed bin for shelled corn, wheat and other 
grain, protecting the ear corn from the weather and 
thoroughly drying it by currents of air, and the change 
being quickly made to adapt the bin for the two uses. 
The improvement has been patented by Mr. Samuel 
E. Kurtz, of Mansfield, Ill. The sides and ends of the 
bin are preferably boarded with drop siding to render 
them weatherproof, and ventilators are formed in 
the bin by nailing slats or cribbing on a portion of 
the side and end studdings, whereby a series of flues 
is formed at certain distances along the sides and 
ends of the stracture. When further ventilation is 
desired, or when middle studding is required, as may 
be necessary in an elevator building or a structure 
of several stories in height, some of the central stud- 
dings are similarly connected in pairs by means of 
slats, the ventilating flues thus formed each commu- 
nicating with an opening in the floor, thus permitting 
a free circulation of air throughout the interior of 
the largest storage space. When the bin is to be used 
for shelled corn, oats, wheat, etc., the bottoms of the 
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ventilators are closed by short pieces of boards, the 
grain then filling the ventilators, or, if desired, wire 
gauze may be fastened over the slats of the ventila- 
tors, whose bottoms may then be left open, and a 
good circulation of air thus insured through the 
shelled corn and grain. It is claimed that a storage 
bin of this construction will last as long as a resi- 
dence, and may be used with advantage asa shelter 
or for other purposes when not occupied for storage. 
Perfumes—Natural and Artificial, 

Almost all the natural perfumes are of vezetable 
origin, and are derived from treatment of flowers and 
fruits. In this way are obtained the aromatic essential 
oils of rose, mint, anise, santal, thyme, cloves, ete., and 
the perfumes of the violet, iris, and jasmin. Musk is 
the only important perfume that is of animal origin. 
For a long time now, however, the odor of fruits has 
been imitated with the aldehydes and ethers of fatty 
acids, such as the acetates, valerianates, benzoates, 
salicylates, and butyrates of methyl, ethyl, and amyl, 
which, mixed in definite proportions, recall the odor 
of strawberries, apples, pears, etc. The following are 
two examples of such mixtures : 


PERFUME OF THE PINEAPPLE. 





GR cccdecsccckscsdestscos os ecescvecece conse SO QRIED 
SIE Rntntnednbnetecncens cocekccésétbensecetacanny ~~ “— 
Butyrate of ethyl........ C000 ceves--c0ee soccesees oo * 
TE, cok tesecesenees sed edteabes eokabain 1 O* 
Glycerine............ Oo aceceecesesececosceseces coeees o “ 
Alcohol, 100 percent... . oo... ooo. cccecc ce cee (liter) 1 
PERFUME OF THE APPLE. 

SL cadidbthethenchedcéeetesbennbiied ode usctd 10 grains. 
PS knkdbd centndbusncivas seccuibaiuecsstesiue %o * 
RS nbbbenedctccnancivececccsabcdulindetect Neca eS = 
is cnn niigeiiniké'yn viaenteiatdienilniede » © 
PT Tete. catdisscechuiennnndamenen inate 10 CO 
SIDR As sunes Spheesensebisede<caduiatecdeaun = 
Aloohol, 200 per cont. .... 2.2 ...ccccccccccccccccss (iter) 1 


The aroma of rum and cognac and the bouquet of 
wines have also been reproduced artificially. Weshall 
not dwell upon the danger that accompanies the use of 





left in the open air, the effect of which is generally 
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Professor Lowe’s Experiences with Balloons, 

Professor T. 8. C. Lowe, whose successes at Pasa. 
dena, Cal., in opening the wonders of Mt. Lowe ar. 
now well known, contributes an interesting paper j:, 
a recent number of the Mt. Lowe Echo, in which he 
gives some of his early balloon experiences. We mak: 
the following extracts : 

The significance I attached to my early balloor 
work can be better understood if my reader compare. 
and considers it with the “kite flying” of Benjamin 
Franklin. So much does the modern scientific worl 
think of Benjamin Franklin and his simple kite, tha: 
one of the most imposing statues of the World’s Co- 
lumbian Exposition represented him in the act of fly- 
ing the kite, and it occupied the post of honor at th: 
main entrance of the Electrical building. It seemed , 
small and insignificant affair, and yet it was that ‘kite 
flying folly” that led to the discoveries which have 
made possible the telegraph, submarine cables, tele 
phone, phonograph, electric lights, electric railways. 
and the thousand and one scientific and useful instru- 
ments and appliances of modern electricity. All these 
wonderful and useful inventions are the indirect re 
sult of that one little experiment of Franklin’s, thus 
demonstrating the value of even small things, when 
directed for a scientific purpose by a scientific mind. 

Few people understand the deep scientific interest 
that was felt by Joseph Henry and many men of his 
intellectual stamp in my balloon trip from Cincinnati 
in April of 1861. The trip was made purely in the in- 
terests of science. There was no monetary or otlier 
inducement in connection with it. In my observa- 
tions of air currents I had become absolutely convinced 
of the existence, in the higher atmosphere, of a current 
which uniformly and almost invariably moved east- 
ward, with but slight variations, no matter how di- 
verse the surface currents might be. In order to test 
the existence of this current, over the ocean as well as 
the land, I planned the exact and necessary machinery 
to carry on the work, and the trial of it so interested 
a number of the prominent Eastern bankers and mer- 
chants that they offered to help sustain the expense, 
with a view—provided it was shown to be perfectly 
safe—to the inauguration of a balloon system which 
would convey information across the Atlantic in much 
less time than that occupied by the mailsteamers. In 
those days there was no telegraphic communication 
between the United States and Europe, the first At- 
lantic cable having failed, and the only way, there- 
fore, of getting mercantile news across the ocean was 
by means of the steamers. The merchants knew that 
the reduction by a day, or even, sometimes, of but two 
or three hours, in the time of the receipt of important 
news on business or other affairs would often make a 
difference to them of many thousands of dollars, en- 
abling them to dispose of, or buy up, goods ahead of 
their competitors. This was the secret of their will- 
ingness to aid in sustaining the expenses of my earlier 
experiments. I was ready to receive their help, but 
my object in the work was purely for the interests of 
science, and to further the organization of the 
Weather Bureau elsewhere spoken of, and which has 
since been accomplished on the lines I suggested, by 
the United States government. 

I had already constructed the aerostat for my At- 
lantic journey. It was the largest one ever built and 
bas never since been approached in size or equipment. 
With it I safely lifted from the earth, including its 
own weight, sixteen tons, so that I was thoroughly 
convinced that I could safely convey across the At- 
lantic all the materials I required for comfort and 
safety. Not only was this balloon to carry ample in- 
struments, provisions for the crew, and all the imple- 
ments, ete., required for observation, and the manipu- 
lation of the balloon, but also a full rigged lifeboat 
schooner with airtight compartments, built of light 
steel plates. 

Chambers’s and other encyclopedias state that this 
balloon would lift 224 tons. In order that the reader 
may not misunderstand the apparent discrepancies 
between their statements and mine given above, per- 
mit me to explain that had the balloon been filled with 
pure hydrogen gas, it would have lifted 22%¢ tons, but 
on this occasion I had to use the ordinary coal gas, 
which, being heavier, permitted me to lift only 16 
tons. 

Professor Henry, however, was so adverse. to my run- 
ning any risk by making the trip over and across the 
Atlantic, that he suggested before doing so I should 
thoroughly test the existence of this current over a long 
land distance. He advised me to go west with my 
balloon, make an ascent when the earth currents were 
blowing strongly to the west, and then, if when reach- 
ing the upper currents I sailed across the continent 
east, the existence of this eastward current, which I 
claimed did exist, would be sufficiently demonstrated 
to justify his urging the government to aid me in con- 
tinuing the experiments, with a view to the organiza- 
tion of the Weather Bureau, to which object I had de- 
voted my attention for so many years. 

Acceding to Professor Henry’s request, I left my 





these products in a large quantity when they are 
mixed with beverages and alimentary substances, 


largé balloon, and, taking my smaller experimental 
balloon, went to Cincinnati, and for about a month 





wai 
mal 
Jes 
int 
cob 
the 
ace’ 
con 
the 
20, 

as | 
cur 
ant 
the 
pre 
sar 


the 


sio! 


mu 
on 

sus 
the 
W! 
ea 
the 
col 


fin 


co 
ul 
ti 


ol 








FEBRUARY 2, 1895. | 


—— SSS. 


sited :.r conditions to be exactly as I desired before 
making te ascent. The newspapers took a great 
jee] of interest in the project, some of them speaking 
9 the most favorable terms of the work. At last the 
- dito. were highly favorable for the experiment, 
a curse currents moving rapidly westward, and, 


accordingly, after learning by telegraph that the same 
; - existed as far east as Washington, I made 
+ at about 8:30 o’clock of the morning of April 
99, 1361. It was fully midnight before I was satisfied 
as to the existence of these westward-blowing earth 
ve extending from the Atlantic to Cincinnati, 


condi tiot 
the asct 


“urrents 

ory then, having arranged with the superintendent of 
the city gas works for the inflation of the balloon, I 
proceeded! at once to direct that important and neces- 
sary work. 

“= readers must here understand that gas, exactly 
the same as atmosphere, absorbs and holds in suspen- 
.jon in warm weather more moisture than it does when 


it is cold, so that, the day having been warm and 
murky, the gas with which the balloon was inflated 
on this oceasion held its full proportion of moisture in 
suspension. 

“4 ascending I started rapidly toward the west, as 
the surface currents from the east were quite strong, 
When | reached an altitude of 7,000 feet I struck the 
eastward-flowing current, and here very rapidly the 
thermometer went down to zero. This sudden cold 
ealed the moisture held in the gas, and formed a 
fine, glassy, bead-like hail, which in the absolute still- 
ness Lcould distinetly hear falling upon the silk and 
rolling down into the neck of the balloon. It being 
night, it was impossible for me to see it, but under 
similar circumstances in the daytime, I have seen a 
miniature snow storm going on inside the balloon when 
Lhave left a warm for a cold current of air. It was 
not a soft snow this time, but, no doubt, owing to the 
1avid change into so great a difference of temperature, 
it was a hard, bead-like hail. When the valve was 
opened to let the expanding gas escape, a bushel or 
more of this fine hail was discharged. 

This caused the balloon to ascend still higher, until, 
by looking toward a star over the top of the mercury 
column in the barometer, through aslot I had had 
arranged for that purpose, and feeling the raised fig- 
ures—for it was dark and I had made no arrangements 
for lighting—I found that the balloon was at an eleva- 
tion of 14,000 feet. 

This altitude it retained until sunrise, when the heat 
of the sun expanded the gas still further, and it rose to 
the altitude of 18,000 feet. 

And such a sunrise! 

The horizon appeared always on a level, so that the 
earth resembled a great hollow bowl, with the excep- 
tion of the Blue Ridge Mountains, which, owing to 
their great distance, fully 200 miles, resembled a soli- 
tary peak arising from the ocean. 

As sunrise approached, the streaks of light rapidly 
running around the horizon resembled bands of molten 
gold, and when the sun itself appeared, I was never 
more astonished and surprised. It was entirely differ- 
ent from our everyday luminary. There was a total 
absence of its usual dazzling appearance. It re- 
sembled a disk of burnished copper, as such a disk 
would appear when not in the bright rays of any 
powerful light. This singular appearance was re- 
tained during the time of the entire voyage, so long as 
I remained at an elevation of from 16,000 2o 23,000 feet. 

This fact proved to me that the dazzling appearance 

of our great luminary is caused by our atmosphere 
and the elements it contains, or holds in suspension, 
within three or four miles of the earth. 
_ The sky, too, was inexpressibly beautiful, even dur- 
ing the daytime, resembling a rich, dark-blue velvet, 
and the sun, moon and many of the stars were all 
Visible at the same time. 

To return now to the point of departure. Mr. Pot- 
ter, proprietor of the Cincinnati Commercial, and 
Murat Halsted, the editor, arranged to be with me at 
the time I decided to make the ascent. They brought 
down a number of delicacies of all kinds for me to take 
along, and Mr. Halsted thoughtfully provided me with 
alarge jug of hot coffee, which he wrapped upin a 
number of blankets in order to keep it hot, which it 
did throughout the entire journey. He also brought 
tne 200 copies of the Cincinnati Commercial announce- 
‘ng the preparations that had been made for this trip, 
that the balloon was now being inflated, and that 

shortly after going to press Professor Lowe will have 
left the earth for the purpose of making his long an- 
“icipated aerial eastern voyage.” 

Oras of the newspapers amusingly stated after I 
a ascended that the balloon which had gone up for 

purpose of demonstrating the existence of an up- 
per air current which invariably flowed eastward, 
ne seen, was rapidly sailing west. But when 
a , 1 the morning at daylight telegraphic dispatches 
: ca ‘ent all over the country from Falmouth and 
““ugton, Ky., saying that a large balloon had been 
seen rapidly moving eastward, all who saw the dis- 
- Sesto and Knew of my discovery were convinced of 

“4 orrectness of my former deductions. 

“ average height at which I sailed was about 16,- 
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000 feet, but in crossing over the Alleghanies I demon-| for aeronautic purposes, I cut it up, giving each mem- 
strated that air currents bound and rebound exactly as|ber of Congress a piece. Their aeronaut evidently 
the currents of water do. The air was flowing rapidly | thought nothing but silk would answer his purpose, 
eastward and as it struck the crests of the Alleghanies | but good cotton would have been much better than 
it few up and on, making a great upward curve, into|the silk they used. Having none of the requisite 


which, of ‘cou 
moments I ascewled toa height of 22,000 feet, proba- 

bly 6,000 feet higher than the balloon could have gone 

by its own lifting power, and when it made the curve 

on the other side of the range, I descended so rapidly 

that the fall was over a wile in less than a minute. 

Though racing through space with such extreme rapid- 

ity, everything around me was perfectly quiet and still 
—so still, that I could have carried alighted candle 
without any protection, and I left loose sheets of paper 
about without any fear of their being disturbed. The 
reason for this may not be quite clear toall my readers. 

I was floating with, as well as in, the undisturbed 
atmosphere ; consequently, there was not the slightest 
sense of motion whatever. The altimeter, my instru- 
ment for measuring latitude and longitude, and thus 
determining the rate at which I was traveling, show- 
ed such a rapid movement of the balloon to the east 
that I doubted its accuracy, until I glanced down over 
arope hanging for 100 feet below the car, and there 
noticed the short space of time it required to cross 
large farms, fields, woods, ete. The velocity was so 
amazing, that I no longer doubted the accuracy of the 
registrations of my altimeter. 

Before reaching the Alleghanies, owing tothe flow 
of a deep and rapid current of air between that range 
and the Blue Ridge, my balloon was drawn slightly 
south ward, out of the direct eastern path, and I finally 
landed in South Carolina, a short distance from the line 
of North Carolina, nearly in a due east direction from 
Cincinnati. 

In crossing Virginia I distinctly heard the cannon- 
ading with which the Virginians were celebrating their 
secession. South Carolina had already gone out of 
the Union, and the descending of my balloon caused 
much excitement. It being only eight days after the 
attack on Fort Sumter, I was considered a Federal spy, 
arrested and locked upin Columbia jail. Indeed, it 
was asserted on good authority that I was the first 
prisoner of war captured by the South during the civil 
war. Not desiring to be shot as aspy, I sent for the 
president of the South Carolina College, who explained 
to the authorities that he was familiar with the pur- 
pose of my balloon experiments, which at that time 
had nothing to do with the army, and at his solicita- 
tion I was released. Mayor Boatright, of Columbia, 
gave me the freedom of the city and a letter bearing 
the city’s seal, asking a safe conduct for me through 
the Confederate States of North America. As I passed 
through Tennessee I learned in a peculiar and interest- 
ing way that the State had gone out of the Union in 
secret session. This I communicated to President 
Lincoln two weeks before it became authentically 
known in the State. 

BALLOON ARMY SERVICE. 

Returning to Cincinnati and desirous of accom- 
plishing my Atlantic trip, I was surprised and dis- 
appointed to receive a dispatch saying that President 
Lincoln desired to consult with me in regard to organ- 
izing a balloon service for the United States army. 
Failing to get assistance for my Atlantic enterprise, 
owing to the unsettled condition of the country, and 
urged that my own personal desires should be subser-. 
vient to the wishes of the government, I went to 
Washington, consulted with the President and mili- 
tary authorities, with the result that the aeronautic 
corps of the United States army was organized. Just 
here old methods were found too slow, clumsy and 
absolutely impracticable for army service. Necessity 
became the mother of invention, and new devices were 
quickly developed which have never since been im- 
proved upon. Thus the balloon corps began its work, 
and for the first year of the war was constantly oper- 
ated on the Potomac, Chesapeake Bay and the James, 
York and Pamunki Rivers, the balloon being manipu- 
lated by means of a barge towed by a tug and guarded 
by a gunboat. 

The balloons were of great service at Yorktown 
and in all the battles which followed up to the time 
of Fair Oaks. Iam usually asked: ‘‘ Did the enemy 
ever fire at the balloon?” I reply: ‘That was almost 
a daily occurrence, but having early acquired a fair 
knowledge of artillery practice, and understanding 
the caleulations that had to be made before so un- 
steady a mark could possibly be hit, I was enabled, by 
hiding the base of the balloon operations behind trees 
or hills, to conceal my distance so that aim could not 
accurately be made by the gunner.” I am often asked 
if the Confederates used balloons. I would state that 
they had one in use for a few hours at the commence- 
ment of our seven days’ battle. Having no aeronauts 
of experience, they were compelled to inflate it in 
Richmond and tow it to the scene of action. While it 
never ascended more than 400 feet, I understand it 
served them to good purpose while in use, It was 
afterward stowed away on the Confederate gunboat 
Teaser, which we captared. The balloon was turned 
over to me; but finding it of poor material and useless 


my balloon was forced. In a few | quality, a convention of ladies was held in Petersburg, 


of whom 200 each gave a silk dress toward building 
the balloon. Thinking this might be of special in- 
terest, I show you a piece of this historic construction, 
which, you will observe, represents four patterns of 
silk dresses, 
_— 2+ 0 +e- 
Thick Fires, 

It is the prevailing opinion with some that it is neces- 
sary when a boiler is worked to a high rate of capacity 
to maintain correspondingly heavy fires. It is argued 
that thin fires are well enough for slow rates of com bus- 
tion, butas the call for steam increases it must be met by 
an increased thickness in the bed of coal on the grate. 
Where heavy fires are carried it is a common thing for 
the fireman to shovel in all the coal that he can con- 
veniently supply, going so far as to almost fill the 
opening at the fire door, leaving little if any room for 
a future supply until that already in has been pushed 
back to make room for more. Theordinary fireman is 
apt to favor this method, for the reason that he can 
introduce large quantities at a firing, and afterward he 
is not obliged to give the fires much attention for per- 
haps an hour’s time, when he will again fil! the furnave 
fullin the same manner as before. This method of 
firing with most of the high-class bituminous coals ia 
use in the Eastern States requires from time to time 
the use of the slice bar for breaking up the bed of coal. 
It has always seemed to the writer that whatever ne- 
cessity there may be according to the popular idea for 
carrying heavy fires, in the matter of the amount of 
labor involved it is in reality more laborious for tix 
fireman than it would be if the fires are kept compara 
tively thin and small quantities of coal supplied at 
each firing. As an explanation, however, of the favor 
which this method receives, it is probable that the 
class of labor which is generally employed considers 
the muscular effort required much less of a task than 
the more frequent and careful attention which is 
needed when the fires are kept at medium thickness. 

As regards a comparison between thick and thin 
fires, the fact is that more capacity can be obiained 
from a boiler when a fire of medium thickness is ear- 
ried and proper attention is given to its condition than 
can be realized by any system of wanagement when 
the fires are exceedingly heavy, and advocates of thick 
fires, who take the ground that they are a necessity 
when boilers are forced, are entirely mistaken, As to 
the economy of the two, some persons maintain that 
heavy fires give the most economical results, but this 
is questionable. Valuable information on the subject 
has recently been brought out by the results of two 
evaporative tests, which we give below. They were 
made on a 72 inch return tubular boiler having 1,000 
8% inch tubes, 17 feet in length. The heating surface 
amounted to 1,642 square feet and the grate surface to 
36 square feet, the ratio of the two being 456 tol. On 
the thick fire test the depth of the coal on the grate 
varied from 8 to 20 inches, being heaviest at the rear 
end and lightest at the front end. On the thin fire 
test the depth was maintained uniform)y at about 6 
inches. The coal was New River semi-bituminous coal. 
The difference in the results as appears from the figures 
is an increased evaporation due to thin fires amounting 
to 15°6 per cent. 


Thick Thin 
Conditions as to thickness of fires. fires. fires. 
1. Average boiler pressure, pounds,.... .. 131°6 130°4 
2. Average temperature feedwater, degrees. 396 43'S 
8. Average temperature flue gases, degrees. 484 487 
4. Average draught suction, inches....... O17 018 
5. Per cent moisture steam, per cent..... 0-25 _— 
6, Coal per hour per square feet grate, 
POUMES 2... cccccccccccccessecocccces 13-72 12 
7. Per cent ashes, clinkers, per cent.,...... 51 57 


8. Horse power developed on basis 30 


pounds from 100 at 70, horse power. 140°3 1444 
9. Water evaporation per pound coal, 
pounds,...... 8517 9457 


10. Equivalent evaporation, per pound of 
combustible from and at 212 degrees, 
POUMEB....cscccces sevcees - 10°98 
atiaieliiaiiliaiatirenigeesidll 

The Products of Salt Electrolysi«, 
Some improvements relating to the methods of deal- 
ing with the products set free in the electrolysis of salt 
solutions have been devised by the Compagnie Electro- 
Chimique de St. Beson. The chlorine and the soda 
solution being brought together outside the electrolytic 
apparatus, are employed in the manufacture of hypo- 
chlorite of sodium, or else the chlorine being given off 
is converted into various useful derivatives, while the 
caustic soda is dealt with separately. In the latter 
ease the soda is mixed with litharge in a digevter, me- 
chanically agitated and heated; the hot solution is 
then carbonated, with the result that insoluble white 
lead is precipitated, and afterward separated off by 
means of a filter press. The alkaline liquid is further 
carbonated for the production of insoluble bicarbonate 
in solution of sodium chloride, the mother liquor being 
afterward returned to the electrolyzer. 
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THE METAL CEILING INDUSTRY. 
Metal ceilings are manufactured from thin sheets of 
iron and steel. The sheets are cut into different shapes 


and sizes and stamped by means of dies into panels, 


coves, diapers, borders, ete. The material is made up 
into single squares or plates of almost any size up to 
80 inches and also into sheets 10 feet in length. The 
plates are stamped in such a wanner that when the 


edges are lapped one over the other on the ceiling the | 


joints cannot be seen. In putting up a metal ceiling 
a number of furred wooden strips or sheathing boards 
are first nailed to the joists. The patterns or designs, 
which are of different styles,such as the Greek, Moorish, 
Louis XVI, ete., are then tacked to these strips by 
means of wire nails. The strips for these ceilings are 
made of pine or sprace about 1 inch in thickness and 

















|into the spelter, and left to cool. After cooling about 


the eutter to the stamping press. The bottom stamp- 
ing dies are made of steel, ranging in size from 14 inches 
to 82 inches square and about 8 inches in thickness. 
They are fastened down securely to the bed of the 
press by means of four heavy screw bolts at each end. 
The upper or striking die is made of spelter. This die 
is formed by placing a wooden frame around the top of 
the lower or sunken die, which is plastered down on 
the outside to keep it from shifting. The molten spel- 
' ter is then poured on the die to the depth of about 3 
inches, the metal coming up to the top of the frame. 
‘Connected to the hammer of the press are a number of 
bolts which project down from the bottom at each 
end about 2 inches, each bolt having a nut screwed on 
‘at the lower end. The hamwer is then lowered down 
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it is removed from the hammer and remelted to be 
formed into another. After stamping, the plates are 
taken and dipped into a paint trough. 

This trough or tub is made of wood, 10 feet in length, 
8 feet in width, and about 8 inches in depth. The tu} 
holds about 70 gallons of cream colored enamel paint 
made of China clay, oil, ete., into which the plates, 
borders, ete., are dipped. After dipping they are al- 
lowed to drain from five to ten minutes and then taken 
away and placed in rows on the floor so as not to touch 
each other antil dry. Moulding is formed by means 
of steel dies, the strip of metal being pressed into shape 
by a sliding horizontal beam or bed which is drawn up 
and down by means of four movable knees which are 
jointed and connected at the center by a horizontal 
bar or shaft which connects itself to an eccentric, The 
upper die is bolted to the bottom of 
the sliding beam. The bottom die 
being placed directly underneath and 
bolted to the bed of the machine in 
about the same manner. The dies are 
about 10 feet in length and run from 
4 2 to 24¢ inches in height and from 1 to 
4inches in thickness. Two operators 
are generally required, who place the 
strips over the bottom die. One of 
the attendants then presses down a 
foot lever which connects with the 
eccentric which in turn causes the bar 






































1 COENELIOEAEUUNNOUHEAHN ve NHL ’ <<: 
“Ts j \\N . mi 








(( eesceesrseveserasaml )erevesecesecwesen’)eseeees . ff - Hitt 











PS 





MOVLOING MACHINE. nl 


~ 2 


> 


PAINTING 








|) Sees 








SS 









OES 2 AES DS RO 
TTT iA 


ne | 






PLATES. 





THE METAL CEILING INDUSTRY. 





about 2 to 3inches in width and planed on one side. | 20 minutes the hammer is raised with the spelter die 


The strips are nailed to the joists in such a manner the 
joints of the plates come directly over them. Where 
using very stall plates, the entire surface is generally 
boarded over. The first operation is the cutting ap of 
the sheets of metal into shapes and sizes. The sheets 
of iron run in size from 24x 120 inches to 30x 120 inches. 
The steel sheets from 20120 inches to 8244x120 
inches in size. In thickness the iron sheets are gauged 
No. 2% and the steel No. 27. The knife or blade of the 
eutter is about 10 feet in length and made in two 
pieces. They are about 4 inches in width and made of 
5¢ inch steel. Connected to the machine in front of 
the blade is a grip, which by means of a spring grips or 
holds the metal down firmly to the table until after 
the operator makes the stroke. The sheets weigh 
about 9 pounds each. About 30 sheets an hour can be 
cut by a good hand, The plates are then taken from 





securely bolted to the bottom. The machine is then 
ready for stamping. A flat piece of metal is then 
placed evenly over the sunken design of the bottom die. 
By drawing back a dog on which the hammer rests, 
which is worked by ‘the foot of the operator, the ham- 
mer falls and the impression is stamped on the sheet 
of metal. 

If a number of impressions are to be made on 
the same sheet, it is drawn forward, the end of the 
stamped portion being placed into the impression in 
the front end of the die. The hammer is then dropped 
again, the operation being repeated until the whole 
sheet is stamped. The hammer and spelter die 
weigh about 2,800 pounds, and have a drop of about 2 
feet. The hammer is run by friction and is raised after 
every stroke by hand. About 500 to 1,000 panels can 
be stamped per day. After the spelter die is worn out 





or shaft to draw the knees forward, which forces the 
beam containing the die downward, causing the sheet 
of metal to form itself into a strip of moulding. The 
beam drops about 2 inches. The moulding, if it is 
to be embossed, then goes to the stamping press to 
have whatever design wanted stamped into it. The 
moulding ranges in width from about 1 inch to 74 
inches. The pressure on the moulding is about 
200 pounds to the square inch. Coves are also 
shaped out with steel and spelter dies on the 
stamping presses in the same manner as the panels. 
The cove dies are circular in shape and deeper 
than the others. Corrugated metal plates are formed 
by running the sheets between two fluted steel rollers 
8 inches in diameter and 4 feet in length, which ran at 
the rate of 9 revolutions per minute. The panels, 
coves, friezes, diapers, etc., are sold by the square foot. 
Moulding by the running foot. The plates average 


FI 


—_— 


abou 
plate 
coats 
sket¢ 
Meta 


New 


As 
of P! 
char 
cone 
well 

In 
anot 
the l 
was 
ral s 

Tl 
liop! 
note 
libra 
calls 
such 
few 
life. 
top 
uine 
evel 
eare 
Woo 
whi 
that 
mos 

Pi 
ant 
day 
geri 
that 
exp 
will 
first 
phy 
of v 
T 
tior 
cist 
out 
to « 


tra 
ag 


cor 








2, 1895.] 





FEBRUARY 





»-fourths of a pound to the square foot. The 


about . -iven one coat of paint when sold. Two 
_ » »aint are necessary to finish them. The 
pec re taken from the plant of the New York 
Yetal Cling Company, Ltd., 614 West 2ist Street, 
New York City. 
* —_ +o 

rhe Life of Our Present Literature, 

As fa ok as May, 1892, says the American Journal 
of Photoxraphy, we ealled attention to the worthless 
yparacter of the paper stock, so far as permanency is 
possoui that is now used for both photographic as 
wellas prinupg purposes. 

In February, 1898, we supplemented above article by 
another on “ The Adulteration of Paper Stock.” In 
sho Jatter paper we set forth how even the wood pulp 
wn loa ted and adulterated with tale and other mine- 
a] sub ces, 

—~ ..bjeet has of late been taken up by noted bib- 
liophiles ia Europe as well as in America. The last 
noted celebrity to write upon the subject is M. Delisle, 
librarian of the Bibliotheque Nationale of France, who 
calls attention to the fact that paper is now made of 
such inferior materials that it will soon rot, and very | 


few of the books now published have chance of a long 
life. The books of the present day will all have fallen 
before the middle of next century. The gen- 
: rag paper was really calculated to last, and 
even the oldest books printed on it, if kept with due 
care. show very little of the effect of time; but the 
wood pulp paper DOW largely used, in the making of 
which powerful acids have been employed, is so flimsy 
that the very ink eorrodes it, and time alone, with the 
most careful handling, will bring on rapid decay. 

Perhaps from one point of view this is not altogether 
an unalloved misfortane. Only remnants of present 
day literature will survive for the information of future 
generations, and great national collections, such as 
that in the British Museum library, formed at great 
expense, and intended to be complete and permanent, 
will offer to the literary historian of, say, the twenty- | 
first century, but a heterogeneous mass of rubbish, | 
physical laws thus eonsigning to oblivion a literature 
of which but a tithe is intellectually worthy to survive. 

The papermaker thus unwittingly assumes the func- 
tion of the great literary censor of the age. His criti- 
cism is mainly destructive, and it is too severe. With- 
out the power of selective appreciation, he condemns 
to destruction good and bad alike. 
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CANNON MAGNETS. 
We reprint from the SCIENTIFIC AMERICAN an illus- 
tration of Col. King’s great magnet, made several years 
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front wheel in position to prevent it from swinging 
sidewise, and to consequently lock the wheel to the 
frame, The principal figure in the illustration repre- 
sents the device in locked position on a bicycle, the 
dotted lines showing the locking arm thrown up 
against the frame 
smaller figure showing the device detached and its 
key. The improvement has been patented by Mr. 
James O. Taylor, of 44th Street, between 12th and 





14th Avenues, Brooklyn, N. Y. The clamp is readily 
attached to the bar of the bicycle frame by means of 
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A BICYCLE HOLDER AND LOCK. 
This simple holder and lock is designed to hold the 











in unlocked position, and the 
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TAYLOR'S BICYCLE HOLDER AND LOCK. 
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Regarding soap, the first point to be observed is to 





select the proper shade of the flower corresponding 
with the perfume used ; for instance, an almond soap 
is left white, rose soap is colored pink or red, mignon- 
ette green, ete. 


The colors from which the soapmaker may select are 


exceedingly numerous, for not only are most of the 
aniline colors adapted for his purpose, but alsq a very 
great number of mineral colors. Until a comparative- 
ly recent time the latter were probably exclusively em- 
ployed, but the advance in the tar color industry in 
later years has brought about a not inconsiderable 
change in this respect. 
of the mineral colors is their stability, i. e., not being 
changed or in any way affected on the exposure to light. 
This advantage, however, is offset in many cases by 
the wonderfully beautiful effect of numerous aniline 
| colors, and by the more difficult method of application 
|in the case of the former. 


A very prominent advantage 


The specific gravity of 


|mineral colors being rather high in most cases, they 
will naturally tend to settle toward the bottom, 
necessitating crutching of the soap until it is too thick 
to drop the color. 
bar (vermilion) and ultramarine are still largely om- 
ployed. 


For mottled soap, however, cinna- 


For transparent soap, of course, mineral colors are 


not applicable, as they would detract from their trans- 
parency ; for milled soap, on the other hand, they are 
very well adapted, as also for cold made soaps which 
require crutching anyway until a sufficient consistency 
is obtained to keep the coloring material susjended. 


A notable disadvantage in the use of aniline colors, 


besides their sensitiveness to the action of light, is the 
fact that a majority of them is affected and partly 
destroyed by the action of alkali. 
proof against a sinall excess of lye, and these may be 
used with a good effect. 


A few of them are 


Certain firms have madea 


screws, and the locking arm, pivoted in Ings of the specialty of manufacturing colors answering the pecu- 
clamp, has at its outer end a fork adapted to partially liar requirements of soap and being very easy of appli- 


encircle the rim of the wheel, the free ends of the cation, as they are simply dissolved in boiling water 


fork being connected with each other by a pivoted and stirring the solution into thesoap. Tosome colors 


spring lockbar, which, when locked in closed position, 
can only be opened by a key. Adjacent to the pivotal 
point of the locking arm is a spring which holds 
the arm in unlocked position up against the under 
The 
| device is small and light enough to be conveniently 
carried in the pocket if desired, and affords a most 
effective means of preventing the use of a wheel by 


side of the fraine, as shown in the dotted lines. 


unauthorized persons. 





ago at Willetts Point fortification. The magnet core 
consisted of two old Rodman 15 inch 


color, at a low extra cost, has become quite an impor- 


ee ee 
The Coloring of Soap and Candles. 
The problem of giving soaps and candles a beautiful 





'a little weak lye is added; others are mixed with a 
little oil before they are added to the soap. 


For a soluble red color there were formerly used 


alkanet and cochineal: at present they have been dis- 
placed to a great extent, on account of their high cost, 
by ‘‘fuchsin,” which is very cheap and of remarkable 
beauty. A very small amount of it suffices for an in- 
tense color, nor is a large proportion desirable, as 
soap would then stain. 
produced by the phthalein colors, of which those 
named rosbengal, rhodamin, and eosin are most com- 
monly used. 
green fluorescence which heightens their beautiful 


the 
Very delicate tints are also 
These colors, when dissolved, have a 


effect. 
There are also a number of the azo 





guns, weighing 50,000poundseach. It 
was turned into a club-footed magnet 
by the addition of many tons of heavy 
iron plates. The coil consisted of old 
torpedo cables 14 miles long, carrying 
20 to 2% amperes. The armature 
consisted of 6 platform plates bolted 
together. A caleulated foree of 44,- 
800 pounds was insufficient to tear off 
the armature, the chain used being 
broken by the strain. Five cannon 
balls, of 325 pounds each, were sus- 
pended like a chain from the muzzle of 
An iron spike placed against 
the breast of a man standing three or 
four feet off, with his back to the gun, 
stood out straight. It required the 
efforts of two men with a sudden jerk 
to pull away a 25 pound bar from the 
gun. The entire mass of iron, includ- 
ing guns, carriages, armature, ete., 
Weighs over 130,000 pounds, At a dis- 
tance of 71 feet the magnetism of the 
gun equaled that of the earth, a com- 
pass needle being defleeted 45 degrees ; 
at a distance of 800 feet it was de- 
flected 3 degrees. 


- 





the gun. 


oe 





Two Centenarians, 

Joseph Shorett, a half-breed, who 
Was born two years before the United 
States Constitution was adopted, died 
at Pond du Lac January 16. Shorett 
Was born 110 years ago. 

Henry MeCaulley, the oldest man in 


Michi in, died at Battle Creek, Mich., 

January \7, He was 102 years old and was remarkably 
Active up to the time of his death. 

> —+ ers ———— 

I = ‘FW mode of lighting has been introduced by Mr. 
ihe )) . . tts, the manager of the Calcutta branch of 
Limit. ental Telephone and Electrical Company, 
Mills in the ease of the Empress of India Cotton 
hem us Budge-Budge, which are entirely lighted 
lamps } outside, special zine fittings with 50 c. p. 
Which ‘ng fitted to each window. This system, 


= ‘“ proved a complete success, saves the extra 
elm 


tant one at the present 
giving preference to the colored goods. 


to the manufacturers of soap, and especially of toilet 
soaps, is a much more difficult one to the candle mak- 

er: for while in colored soaps the requirements are 

limited to a beautiful color that will remain unchang- 

ed on exposure and not cause stains in washing, candles 

make the additional demand that the eolor must not 

interfere with the burning of the eandle. 





for fire insurance. 





coloring of stearine and wax candles. 





MAGNETS. 


CANNON 


The solution of this task, which is now a familiar one | 


The latter point adds a material difficulty to the 


dyes which are suitable for soaps, and 
these, as well as the phthalein colors, 
are used principally for transparent 
soaps. For opaque soaps both aniline 
and mineral reds are used, among the 
latter being cinnabar, chrome red, and 
iron oxide. Chrome red is a 
chromate of lead which is now much 
used in place of vermilion, but as it 
becomes black on exposure to an at 
mosphere containing even traces only 
of sulphureted hydrogen, it is not 
especially adapted for soap. Cinnabar 
gives a bright color, but it is high in 
price. Iron oxide, known in the trade 
as colcothar, caput mortuun, etc., is 
only used for cheap soaps. 

For yellow there are also a consider 
able number of colors. Among the 
natural colors these are prominent: 
Saffron, orlean, cureuma (turmeric), 
and caramel (sugar color): the first 
named of these is now hardly used, 
owing to its high cost. Of the yellow 
aniline colors, special mention is due 
to picric acid (trinitrophenol), martius 
yellow, napththol yellow, the yellow 
azo dyes, and auramin. If it is an 
orange that is wanted, a trace of 
fuchsin (red) may be added to the 
yellow colors named. The use of some 
unbleached palm oil with the stock 
answers a similar purpose, but the 
color fades on exposure. A mineral 
yellow is chrome yellow (chromate of 


basic 





dav, the consumer in general | lead), which has the same advantages and disadvan- 
¢ tages as chrome red. 





Accorp1neé to the American Shipbuilder, the large 


shipbuilders, Harland & Wolff, Belfast, Ireland, who 
built the Majestic and Teutonic, pay riveters $7.54 per 
week; pattern makers, $8.27 per week; piaters the 
same, and fitters $6.57 to $8. More than twice these 
suis are paid in this country to the same trades, and it 
is no wonder that merchant ships are built abroad in- 
stead of this country, with such a wide discrepancy in 
the cost for labor. 
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Striking Fire from Pyrite in Coal, 
To the Editor of the ScTENTIFIC AMERICAN : 

To-day, while breaking a lump of coal in my coal 
house, there was a very vivid spark of fire and a strong 
supell of sulphur. Did not appear to be anything in the 
coal that would make clinker. 1 was using a steel ham- 
mer 

Now there must have been some flint in that lamp 
of coal, and if this is not an unusual state for coal, 
might not the striking of fire from coal be the cause of 
explosions in coal mines, as it Is sometimes that no 
reason can be given, but it is blamed to the coal miner, 
f not the most of them, blame- 


when he is in some cases, | 

less. This. it seems to me, is a new cause of danger that 

cannot be guarded against. The question is, How did 

the flint get there? It was in the coal, [am pretty sure. 
Quincey, Il Joun L. Moors, J. P. 
(Your hammer undoubtedly struck a piece of iron 

pyrites. Sometimes this mineral will act like flint in 


producing a spark. It is possible that explosions in 


mines have bee! sed by such cause.—ED.] 
Ee 
Nedical Lake. 


To the Editor of the ScreNTIFIC AMERICAN: 


On page 361 of your issue of December 8, 1894, an 
article speaking of Medical Lake in the State of 
Washington and the Dead Sea in Palestine refers to 
them as being exactly alike, to wit: that no vegeta- 
tion grows on the borders of either. Having but a 
hazy recollection of the latter, but being under the 
it ipre ssion that L had taken a traveler’s lunch on the 
shore of the former (some thirteen years ago), shaded 
by trees whose branches were overhanging Medical 
La I set up an inguiry at once, and beg to present | 
to vour readers the following facts: That vegetation 

yws near the shore of either, but as soon as any- 
thine touches the water it is doomed to die. The Dead | 
Sea, which at some places is almost 2,600 feet deep, is | 
slmost entirely surrounded by a barren and desolate 
country, such as will be found in our great desert 
countries in the far West, but at some places vegeta- 
tion of all sorts thrives in close proximity of the sea, 
and there is a legend among the aborigines that at one 
time grapes were successfully raised on the borders} 

f the Dead Sea, 

Medica! Lake, in Washington, is in a fine, slightly 
undulating country. Truly it is sparsely settled with 


trees, but on the very borders of said lake pine trees 
are thriving well, and the branches even overhang 


the water, but let them touch it, and those particular 
branches are doomed to death. Fine fruits and vege- 
tables of all kinds suitable to the climate are growing 
in the immediate vicinity of Medical Lake. 

Moreover, your article gives the geographical posi- 
tion of Medical Lake as being in the southern part of 
Washington, while it is almost in the very center of | 
that State on its eastern border, and if your readers 
will look for Spokane County, they will find Medical 
Lake some thirty miles from the State line of Idaho, 
and if anything, a trifle nearer the northern than the 
southern line of the State, Stevens County, or the 
Colville country, as old setilers still call it, being the 


only county north of Spokane, while Whitman and 
Garfield Counties are immediately south of it. 
F. HAGEMANN., 
Brooklyn, J inuary, 1895, 
Raising Wrecks and Sunken Vessels. 

At a recent meeting of the Institute of Marine Engi- 
neers, held in London December 10, a paper by Mr. T. 
W. Wailes o1 Raising Wrecks and Sunken Vessels” 


was read, 

Mr. Wailes, in his paper, dealt more particularly 
with two systems of salving stranded or sunken ves- 
sels, viz., lifting with lighters and pontoons, and lift- 


ing by platforming. He described in detail the prac- 
tical working and advantages of each method, and 


pointed out the precantions necessary to be observed. 


Alluding to the use of casks for raising wrecks, he said 
that such things might do for raising small ketches, 
etc., in rivers and cali waters; but to attempt to 


raise a large vessel in an angry sea with their use was 
& most dangerous operation, and should not be at- 
tempted. Ina case of this kind the work had to be 
performed between tides, and the casks could not be 
gut in quick enough; with every rise of tide those that 
might be placed in were floated, the uppermost casks 
were pressed up inside against the deck and broken. 
When near: ifficient namber were got in, the ves- 
sel might begin to get lively and knock her bottom 
out. And as there might be no means of seuttling the 
ship in an operation of this kind, she might be totally 
lost in a very short time. Those who undertook the 
raising of wrecks took upon themselves a great re- 
sponsibility which required their utmost attention, 
with a will to face ail sorts and conditions ci weather 
and laborious work day and night. And without a 
constitution for this class of work, the aspirant had 
better rest at home. 
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A WONDERFUL PHOTOGRAPHIC NEBULA. 

Dr. E. E. Barnard, of the Lick Observatory, gives in 
the December number of Astronomy and Astro-physics 
an interesting account of his efforts in taking pictures 
of the great photographic nebula of Orion. He also 
presents a drawing from one of the photographs of this 
nebula, which we have attempted here to reproduce 
on a black background. It shows the principal stars 
in the constellation of Orion ; but our picture, we fear, 
will convey a somewhat erroneous impression, as it 
lacks the delicate details of Dr. Barnard’s drawing. 
This great nebula, as we understand, is not visible to 
the eye, even in the largest telescopes ; its existence is 
only made apparent upon the photographic plate by 
long exposure. A small short focus lens is sufficient. 
Dr. Barnard says the lens he used (which he calls the 
“lantern lens”) “belongs to a cheap (oil) projecting 
lantern and is 144 inches diameter and 34¢ inches focus 
(from the rear lens), It gives a field of about 30°, only 
one-half of which, however, is at all flat—but on this 
portion the stars are fairly good. The scale is about 
10°3° to the inch. 
| “The ratio of the aperture to the focal length is 1:23 
| while that of the Willard lens is 1:5. 

“This large light ratio makes the lensvery suitable for 
certain work where the swallness of the scale is not 
| objectionable—or is really desired—such for instance 
las very large diffused nebulosities, large comets, the 

Milky Way, ete. 

“The most interesting of the lantern lens pictures 
are two of the constellation of Orion (for it takes in 
nearly the entire constellation). 

“These were made 1894, October 8 and October 4, 








THE GREAT PHOTOGRAPHIC NEBULA OF ORION. 


with 2 hours and 1 hour 15 minutes’ exposure, respect- 
ively. 

“To my surprise,” says Dr. Barnard, “these pictures 
showed an enormous curved nebulosity encircling the 
belt and the great nebula, and covering a large por- 
tion of the body of the giant. A description of this 
| nebula would not only be complicated. but it would 

fail, also, to give any impression of its form and mag- 
nitude; I have, therefore, made the inclosed drawing 
of it, which will show at once its exact location and 
form. 

“ After I had made this drawing and partly written 
| this paper, I remembered having seen somewhere that 
| Professor W. H. Pickering had once spoken of a great 
| nebula shown on his photographs of Orion and pre- 
viously unknown. I have looked up his paper on the 
subject and find it in the Sidereal Messenger for 
| January, 1890 (vol. 9, p. 2). I will quote here what 
Professor Pickering has to say concerning this re- 
|markable object : 

| “*‘An interesting structure brought out upon our 
| Plates is a large spiral nebula whose outer extremity 
| starts in the vicinity of y Orionis. It passes about 
| four degrees north of ¢, extends to y, thence to B, 
| een north to », with an outside stream lying nearly 
north and south, and preceding 4 about four degrees, 
Another stream lying nearly east and west precedes 
7 about the same amount. This nebula is about 
seventeen degrees in length by nearly the same in 
breadth, and surrounds a cluster of bright stars, in- 
cluding the belt and sword handle, and extending 
toward y. The region containing the nebula is 
noticeably laeking in stars brighter than the eighth 





i= the inner termination of the spiral. This nebula 
is shown by three different exposures and is ver, 
distinctly marked.’ . 

* Professor Pickering’s photographs were made at 
Wilson’s Peak in southern California (altitude 6,250 
' feet) with a Voightlander portrait lens of 2° inche: 
‘aperture and 86 inches equivalent focus, with ar, 
|exposure of three hours. Stars from the 11th to th: 
| 12th magnitude were weil shown. 

“In the present pictures the shorter exposure shows 

\the nebula best; this was perhaps due to a darker 
sky. 

“The nebula is brightest near 56 and 60 Orionis. Ir< 
extreme diameter is about 14° or 15°. Compared with 
this enormous nebula the old 6, or so-called ‘great 
nebula,’ is but a pygmy. 

“That this object shown on my plates is the same 

| photographed by Professor Pickering in 1889 there jis 
no doubt, as will readily be seen upon comparing his 
description with my drawing. The present photo 
| graphs, therefore, fully confirm the pictures of 1889, 
This confirmation is all the more valuable as it was 
unconsciously and independently made.” 
a 
Value of Our Cereal Crops, 

| The report of the statistician of the Agricultural 
' Department concerning the area, product and value 
of the cereal crops for 1894, which has recently been 
| published, contains some very significant figures. Th: 
report states that thecorn crop of the year is one of the 
lowest on record, the yield per acre being but 194 
bushels. The area harvested in the corn-producing 
States has been reduced by severe drought and dry 
winds to 62,582,000 acres from the 76,000,000 acres 
planted. The crop has been about 1,212.770,000 
bushels, and the estimated value is fixed at $354,719.- 
000. The wheat crop is slightly above the average. 
The entire product of the country is 460,267,416 bush 
els, which is valued at $225,902,025. This represents 
ihe entire product of 34,882,436 acres. The rate of 
yield has been 13°2 bushels per acre, and the average 
value per bushel 49°1 cents. The estimates of th« 
area, product and value of the other crops are as fol 
lows: 

The estimates for oats are: Area, 27,023,553 acres ; 
product, 662,086,928 bushels; value, $214,816,920; yield 
per acre, 24°5 bushels, 

Rye—Area, 1,944,780 acres; product, 26,727,615 bush- 
els; value, $13,394,476. 

Barley — Area, 3,170,602 acres; product, 61,400,463 
bushels ; value, $27, 134,127. 

| Buckwheat—Area, 789,232 acres; product, 12,668,200 
, bushels; value, $7,040,238. 
| Potatoes—Area, 2,737,973 acres; product, 170,787,328 
bushels ; value, $91,526,787. 
| Hay—Area, 48,321,272 acres; product, 54,874,408 
| tons; value, $468,578,321. 
| Tobacco—Area, 523,108 acres; product, 406,678,385 
pounds ; value, $27,760,739. 
- ee 

The Search for Wheelman Lenz. 
| Mr. Robert Bruce has resigned from the editorial 
staff of the Bicycling World and has accepted the mis- 
sion from the Outing Magazine to goin search of his 
friend Lenz, who it is feared has perished at some 
point in Asiatic Turkey. The readers of the World 
are cognizant of the facts surrounding the mystery of 
Lenz’s disappearance. He has been traced as far as 
the Turkish frontier; the last heard from him was a 
| letter dated Tabreez, Persia, May 3, at which point he 
was attacked by illness. Dispatches from several 
points have since announced that Lenz reached Bay- 
azid and was seen in the region of Mt. Ararat. This 
was the last that has ever been heard of him, Inves- 
tigation has been made both by the British and 
American authorities; and Thos. Cook & Sons’ re- 
sources have been brought into requisition, but all this 
bas been without avail. It now remains to organize a 
regular expedition to settle the question forever as to 
the whereabouts of the missing man, and on the 
shoulders of Robert Bruce the responsibility of head- 
ing the expedition falls, Everything that money and 
experience can obtain will be placed at the disposal of 
the young man, and no better or fitter leader could be 
found than the one who has been chosen for that 
honor. Mr. Bruce’s connection with and knowledge 
of Mr. Lenz are such as to fit him peculiarly for this 
position. His personal knowledge of Lenz is of the 
most intimate kind. 








| Fast Living. 

| The most remarkable instance of rapid growth is 

| said to be recorded by the French Academy in 1729. It 
| was a boy six years of age, 5 feet 6 inches in height. 
At the age of five his voice changed, at six his beard 
had grown, and he appeared a man of thirty. He 
possessed great physical strength, and could easily 
| lift to his shoulders and carry bags of grain weighing 
two hundred pounds. His decline was as rapid as his 





magnitude, but contains the very bright stars y and|growth. At eight his hair and beard were gray ; at 
A. Itis possible that a plate with double our present | ten he tottered in his walk, his teeth fell out, and his 
exposures, which we are soon going to t.., will fill {hands became palsied ; at twelve he died with every 
the space between w and ¢, thus making the great neb- ' outward sign of extreme old age.—Times and Register. 
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ACTUS DAHLIA, MRS. FRANCIS FELL, 
-esult of the increased attention that: raisers 


= : ite years devoted to cactus dahlias a consider- 
= number of varieties belonging to the section were 
aie J to publie notice during the past season. As 
-— reports of the several exhibitions and meetings 
vil have Shown, & large proportion of the novelties 
were so highly meritorious as to greatly enhance the 
value of the group of which Juarezi is the type for the 
creation of bold effects at the late summer and early 
autumn exbibitions and for supplying blooms for in- 
door decorations, Chief among the novelties of the 





first class was Mrs. Francis Fell, of which a character- | 
istic illustration is given, an exquisitely beautiful | 
variety, introduced by Mr. T. 8. Ware, of the Hale 
Farm Nurseries, Tottenham, who has done so much to 
enrich our gardens with cactus, decorative and single 
“ablias. The blooms, as shown in the illustration, are 
‘bout 6) inches in diameter, have long, slightly twisted 
florets with revolute margins, are quite full, and of 
‘nowy whiteness, They are, it may be added, borne 
on still, erect stalks, of sufficient length to admit of 





nd being readily used for decorations of all deserip- 

Pag Che variety has a free branching habit, is pro- 

~v 'n flowering, and is equally useful for the embel- 
shuent 


of the garden and for the supply of blooms 








rn — 
Blast Furnaces in the United States. 

The number of blast furnaces in activity in the 
United {States at the commencement of November, 
1894, was 181, their aggregate weekly productive ca- 
pacity being 158,866 tons. The corresponding nurber 
of furnaces in operation at the commencement of Au- 
gust, 1894, was 135, their aggregate weekly productive 
eapacity being 115,356 tons. At the commencement of 
May, 1894, there were 127 furnaces in operation, their 
aggregate weekly productive capacity being 110,210 
tons ; at the commencement of February, 1804, 125 fur- 
naces, with an aggregate weekly productive capacity 





for decorations, and has the promise of becoming popu- 
lar for market culture. When submitted to the Floral 
Coramittee of the Royal Horticultural Society at Chis- 
wick, in September, Mrs. Francis Fell received an 
award of merit, the highest distinction conferred upon 
florists’ flowers.—The Gardeners’ Magazine. 


Remedy for Diphtheria. 
It is reported that Professor Loffler, of Greifswald, 
| the discoverer of the diphtheria bacillus, has suggest- 
ed a new remedy for the disease. The mixture recom- 
‘mended is said to consist of alcohol, 60 per cent ; toluol, 

















CACTUS DAHLIA, MRS. FRANCIS FELL. 


36; and solution of ferric chloride, 4. Menthol ~ 99,242 tons; at the commencement of November 
added to deaden the pain caused by the application, | 1893, 117 furnaces, with an aggregate weekly produc- 
which is effected by means of pieces of wadding, the | tive capacity of 80,070 tons; at the commencement of 
affected parts being at first treated every three or four August, 1893, 169 furnaces, with an aggregate weekly 
hours. Of seventy-one patients treated by this method | productive capacity of 107,042 tons ; at the commence- 
from the outset, all have been saved, while only one| ment of May, 1893, 251 furnaces, with an aggregate 
death occurred out of twenty-six cases treated after| weekly productive capacity of 181,551 tons; at the 
the second day of the attack. commencement of February, 1893, 251 furnaces, with 
——— an aggregate weekly productive capacity of 171,201 

MANy farmers are in the habit of giving their cows | tons; and at the commencement of November, 1892, 
hot water for their drink in cold weather, claiming 244 furnaces, with an aggregate weekly productive ca- 
that they yield one-third more milk than when given | pacity of 171,082 tons. It will be seen that, aftera 
t Care should be taken not to give the | period of severe depression, the production has nearly 
regained the level at which it stood two years since, 





cold water. 
water so hot as to burn the cows’ throats. 
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RECENTLY PATENTED INVENTIONS. is provided with a rotary knife or cutter head adapted 

to accurately form the mould, the cutter head being 

Baginecring. | under perfect control while in motion, so that it may 

BLOWER oR Pump.—Charles Rumley, | be given any desired pitch. The flask, with properly 
Helena, Montana. This machine, to be ased for either | tamped sand, is placed beneath the cutter head, the latter 
of the purposes named, has a nearly cylindrical case, | being moved into contact by adjusting screws, and by its 
with iniet and discharge ports and a side offset, a piston | revolution scooping out the sand, the pitch, the height, 
rotating in the case, with a valve arm journaled in the | and the longitudinal direction of the cutter head being 
lied as the operation proceeds. 





offset and pivoted to the piston, while a valvular exten- | readily changed and 
sion on the arm extends into the offeet and to one side | 
of the diecharge port. The invention ts an improvement | Agricultural. 
ou a former patented invention of the same inventor, Mulh t 
whereby the parts are so arranged as to prevent possible | TRANSPLANTER.—Otto F. ulhaupt, 








leakage, and the back pressure will be largely removed | Shreveport, La. This is a box-like structure of very 
| thin wood, designed to quickly decay, and with its sides 


from the piston 





placed between the teeth to form a temporary wall for 
the cavity to be filled. The matrix comprises two plates 
adapted to embrace the edges of opposing teeth, the plates 
each having a rib, while a wedge with a longitudinal 
groove in its side face is adapted to be inserted between 
the plates. By making the ribs of softer metal than the 
plates, the wedge member when forced in does not grate 
vpon a hard surface. 

DENTAL CLAMP. — According to 
another invention of Mr. Dennis, the body of a dental 
clamp is so made that the jaws are readily removable, en- 
abling a number of jaws to be fitted to a single body, the 
jaws being made in pairs and differently shaped to fit 
variously formed and inclined teeth. The jaws mey also 
be adjustably located in the body of the clamp, and thus 


Arr Cur-oFrF FoR FuRNACES.— Robert 
D. Rhodes and Ladwig Kloz, Leadville, Col. A mechan- 


| and bottom having numerous apertures through which accurately fitted to a tooth, and the bearings or inner 
the roots of the plant may reach the surrounding ground | faces of the jaws are of yielding material, such as soft 
and receive moisture. The bottom slides in side slots | » oer, enabling the clamp to be used on extremely sen- 


jam to control the alr blast into the toterior of the fur- and may be removed if desired, the transplanter afford- 
nace has been devised by these mventors, to work in ing a ishable receptacle in which small plants may be 
such manner that the air for oxidizing salphar in ores or raised from the seed and transferred to the ground with- 
furnace products may be distributed into the mass bar be | out removing the earth from around the roots and dis- 
calcined or roasted from the periphery of the revolving turbing the growth of the plant. 














furnace, and will reach only those sections where the air 
is required. The improvement is more especially de- 
signed for revolving roasting furnaces having perforated Miscellancous, 
pipes or flues in their interior to force biasts of air into — 
s I INE. — 
the ore or furnace prodacts undergoing treatment. NEWSPAPER WRAPPING MacH 


| James T. McColgan, Nashville, Tenn. According to 
BoILER AND METALLURGICAL FUR- | this improvement a presser cylinder is mounted to ro- 
McGranahan, Harrison, N. J. The | tate in conjunction with an intermittently revolving core, 
grate is, with this construction, at some distance from | the cylinder swinging toward and from the core, while a 
where the heat ie applied, and the stream of gas pro- | feed table guides the paper and wrapper between them, 
juced is led through flues t the fire box or bed of the | there being also a cutting mechanism, a paste supply 
furnace, where a clear gas fire is maintained, without | roller, and aswinging frame carrying them both to move 
ashes or dirt, the alr supply being conducted through | the roller in contact with the wrapping paper. Addrese 
flues or heaters contiguous to the emoke and gas flues, pasters may be attached to the wrappers before or after 
the walls of the air fues thas becoming highly heated, wrapping, the machine being designed to aatomatically 
and correspondingly beating the air supplied for com- wrap newspapers and other publications for mailing in a 
bustion. The grate may be of the ordinary type, or such | most efficient manner. 


as used in Siemens furnaces, producing a quantity of Door Lock ATTACHMENT.—Waldo G 


incompletely burned gases 
Rex, Shelton, Washington. According to this inven- 
tion certain devices are applied to the inner keyhole 


wace.—James W 





Railway Appliances, 


Car Frevper — Edward K. Thoden, | 
Brooklyn, N.Y. This is a foldable, downwardly spring- | 
pressed catcher frame, proje’ ‘ing from a hanger frame, | 
readily transferred from one end of the car to the other, 
the fender, when released by the driver, having enforced 
contact with the track rails, adapting it to catch a per- 
son struck ty its elastic front edge portion. The guard 
rim of the fender, when struck by a falling body, is auto- | 
matically elevated to prevent the person from falling off 
and hoki up the limbe so that they will not drag on the 
roadbed. | 

| 

Car FenperR.—Andrew Mohn and Au- 
guet J. Bothur, Hoboken, N. J. Thisdevice consists of 
a brush beid ander each end of the car, and of a diameter | 
to cover the roadway to the outer side of each rail, the 
brushes to be revolved by a mechanism connected with 
me of the car axles or by an electric motor. The axle 
of the brush may be connected or disconnected, by means 
of a clutch mechaniam, with the power which rotates 
it, on moving a shifting lever, the brash being also moved 
down close to the track as desired, ita revolution re- | 
moving persons from the track without fability to serious 
injury. 


Switca. —James Joyce, De Lamar, | 
idaho. This invention relates to switches operated 
by a moving train, and provides ‘a working mechan- 
lem applicable to a two-way, three-way, or any or- 
dinary ewitch, with means for throwing the switch 
by «a passing train. Contact rails are arranged to be 
struck by mechanism on the car, working the switch | 
in series eo that they will be struck successively without 


face plate of the door and to the interior of the lock, to 
afford increased protection against interference from the 
outside of the door, preventing the falling out of the key, 
ite being forced out by a burglar, or being taken out 
by children and lost. The improvement also affords pro- 
tection against picking by automatically closing the key- 
hole by the operation of the key in locking the door, 
also preventing listening or peeping through the keyhole 
of the lock. d door by outsiders. 

Winpow ScreEN.—Harley E. Moyer, 
Conway Springs, Kansas. An outer frame, as provided 
by this invention, has aligning sockets in the opposing 
rails, a ecreen-covered frame with one of its bars per- 
forated fitting in the ‘outer frame, while a pintle in one 
bar of the screen-frame engages one of the sockets of the 


| outer frame. A beaded pintle fite in the aperture of the 


screen-frame and the socket of the outer frame, and has 
a laterally projecting spring finger engaging a latch bolt 
secured to the screen frame. The device is readily re- 
movable, and the windows can be cleaned on both sides 
of the sash at any time. 


DISINFECTING APPARATUS. —Frederick 
J. Mitchell, New York City. In this apparatus an atom- 
izer adapted to draw from a disinfecting fluid recepta- 
cle is also connected with a compressed air reservoir by a 
pipe in which is an automatically operating valve, the 
discharge nozzle of the atomizer being connected with 
the object to be disinfected. The invention also provides 
for the automatic operation of the apparatus by hydraulic 
or equivalent power or by a pump, for the disinfection of 
drains of all descriptions, soil pipes, waste pipes, or for 
disinfecting the atmosphere of a compartment. 


severe shock, there being also contact wheels and ope- DumpIna MECHANISM.—Thomas 
rating mechanism on the car, whereby the wheels may be | wright, Jersey City, N. J. Tis invention relates to coal 
brought into contact with any desired series of contact | 4» other freight dumping wagons, providing therefor a 
raileon the track. The ewitch may also be thrown by novel and effective adjusting mechanism, the body ele- 


hand as well as the ordinary «witch 


Switch OPERATING DeEvick. — Wil 
liam Dryden, Brooklyn, N. Y. This improvement com- 
prises a mechanism especially adapted for street railway 
care, whereby the ewitch may be shifted In advance of a 
moving car, the operator on the platform throwing the 
shifting device into engagement with the switch points. 
4. shoe pivotally connected with the car is adapted to en- 
gage one of the switch points, a spring normally holding 
up the shoe, which may be depressed by a screw shaft 
carried by the car, and there being a belt connection be- 
tween the screw shaft and a hand «shaft, 

Car Covupiine.—Charies ‘D. Curry, 
Denison, Texas. This ie an hoprovement in couplings of 
the #ide latching or Janney type, and which are arranged 
to be uncoupled from the side of the car. The recessed 


drawhead ie channeled on one side and a latch-block piv- 


oted in the recess, while a vertically sliding locking pin 
is recessed in ite side, a detent hook with lateral arm be- 
ing adapted to rock In the channel to engage the hook 
with the recess iu the pin. The parts when partially 
detachei are supported by other parts of the coupling, 
and thas prevented from falling on the track. 





Electrical, 


TROLLEY CATCHER. — Martin V. B. 
Nichols and James A. Fraser, Port Arthur, Canada. A 
guiieway in which slides a weight is held on the car, ac- 
cording to this Invention, the weight being flexibly con- | 
nected with the trolley pule, and held elevated by a de- 
tent which ie released by the cpward movement of the 
trolley arm, automatically preventing it from flying up 
when disengaged from the trolley wire. The attachment 
is simple and Inexpensive, can be quickly adjusted by the 
motorman to reset the wheel against the wire, and serves 
to pull the trolley arm down from the wire and supports 

# the whee! jumps therefrom. 


Mechanical, 


Movutp Forminea Macutyr. — Louis 
His, New York City. For forming and shaping moulds 
for castings, expecially for preparing moulds for casting 
prope!lers, this inventor har devised an apparatos which 
is perfectly adjustable either vertically or laterally, and 





vating mechanism being automatic in ite adjustment from 
a folded condition to a complete elevation, effecting a 
sufficient inclination of the body rearwardly for the 
| speedy and certain discharge of the load in bulk. After 
the load is discharged by gravity, the wagon body auto- 
matically returns to ite place, the parts being then 
folded, 


| HaAme STAPLE.—Riley Stoner, Grand 

Junction, Col. This staple comprises two independent 
limbs converged on inner faces at the same ends, a sleeve 
| block fitting between the converged faces, while a clamp- 
| ing bolt engages perforations of the limbe and sleeve. 
| The construction is such as to obviate abrasive wear on 
| the body of the bolt which connects the limbs of the sta- 
ple with the sleeve block that forme the bight of the lat- 
ter, renders the staple strong and light and permits the 
ready removal and replacement of worn parts. 


DETACHABLE PAD FOR BREAST 
| Srrars.—Gustav L. Heyman, Carlisle, Ky. This is a 
| harness pad consisting of a rubber air chamber formed in 
| one plece, with marginal overlapping lips or claws pro- 
jecting upon the opposite side from the bearing surface 
of the pad. It is cheap and easily fitted to any breast 
strap, breeching or belly band, by means of its overlap- 
ping lips or claws, and is always smooth and pliable 
when inflated, preventing chafing and keeping the bear- 
ing surfaces of the animal cool and comfortable, 


DENTAL PLUGGER.—James W. Dennis, 
Cincinnati, Ohio. Two patents thus entitled have been 
granted this inventor for an instrument having a yielding 
working face and especially adapted to facilitate the in- 
troduction of amalgamating filling into the cavity of a 
tooth, the yielding surface of the plugger conforming in 
4 measure to the contour of the surface of the tooth being 
treated. In one case the working surface of the plugger 

iste of a ible shoe, preferably of soft rubber, 
and in the other the pingger has a socket in which a tip 
of yielding material is adjustably held to turn, so that by 
the use of the instrument the amalgam will be rapidly 
and efficiently distributed and the mercury worked to the 
surface of the filling, from whence it can be readily re- 
moved, leaving a very hard and unshrinkable filling in 
the tooth. 


DENTAL MATRIX. — This is a further 
improvement of the same inventor in matrices to be 








sitive teeth without pain to the patient or without lacerat- 
ing the gums. 

FILLING FOR TEETH AND FILLING THE 
Txern are the titles of two additional patents also 
granted Mr. Dennis, the filling being especially prepared 
in stick form, so that particles may be removed and in- 
serted in the cavity as a basis filling. The prepared fill- 
ing is composed of copper, gutta percha and zinc, and 
the filling is designed to be an efficient preventive and 
arrester of decay, while capable of holding by amalgama- 
tion an indestructible cover or wearing surface. The 
| process of filling patented consists in applying to the 
| cavity a basis filling, faced with an amalgamating metal 
in a comminuted state, or in the form of filings applied 
to the facing, the interior copper or plastic filling being 
thus protected by a strong and reliable outer filling of 
| gold or other suitable metal. 


GARMENT PATTERNS. — Marie Tucek, 
New York City. This inventor has devised a new 
method of laying out and cutting patterns or garments, 
requiring but few measurements and comparatively little 
skill. For waists, a system of lines composed of a waist 
line and perpendicular lines are produced upon the mate- 
rial, with a line at an acute angle to the waist line and 
lines parallel to the acute angled line. On these ines are 
transferred measurements obtained from the body, in 
conjunction with unit measurements, thus laying out the 
individual parts of the pattern or garment, each part 
being laid out complete before the draughting of the next 
adjoining part is commenced. 

GARMENT SUPPORTER.—Emma and 
Herbert Johnston, Cincinnati, Ohio. This is a simple 
device for attachment to one garment for the support of 
another garment, being especially adapted, when at_ 
tached to the'corset, for holding up ladies’ skirts. Itcon_ 
sists mainly of a wire spring frame, with an eccentric 
pintle and spring tongue, a pin secured to the pintle en- 
gaging the tongue. The device forms an efficient and 
quite inexpensive fastening. 


Bett Hook Siipe.—Louis Sanders, 





to a belt which is on or off the person, the slide affording 
a support for the skirt and keeping the skirt band con- 
cealed beneath the belt. The slide is also so made that 
the belt will be prevented from wrinkling or puckering. 
The slide has an ornamented body on the outer face of 
the belt, and carries a pin extending down behind the belt, 
this pin engaging an eye at the lower end of the body and 
having at ite lower end a hook. An auxiliary pin pre- 
vente the sliding or puckering of the belt. 


CueEsE CuTTER.—Frederick J. Sie- 
wers, Galena, Il. In this machine the cheese is sup- 
ported on a platform or table connected with a dial, the 
moving of the platform a certain distance causing the 
dial to indicate a pound or fraction thereof or any de- 
sired weight, when a knife will be brought into operation 
to cut the exact amount designated on the dial from the 
cheese. The cut is made on a line drawn from the cen- 
ter, the operative mechanism of the dial baving been pre- 
viously set in accordance with the known weight of the 
entire cheese. 


BunpDLine CIGARs.—Domingo Acosta, 
Key West, Florida. This inventor has devised a bun- 
dling cabinet of compact and inexpensive construction, 
which may be folded in a small and convenient package, 
and with which cigars may be bundled in any desired 
quantities, the cigars being thus held in uniform shape 
prior to bundling. 

MECHANICAL Toy.—Abraham Martin, 
London, England. In this toy a magnetized spindle is 
mounted to rotate in bearings, while an armature is held 
by magnetic attraction in driving contact with the spindle, 
the armature carrying a figure or object to which eccen- 
tric movements are imparted by the revolution of the 
spindle, thus moving, in a manner not readily apparent 
to the beholder, toy ships, dancing figures, etc. 

Norg.—Copies of any of the above patents will be 
fornished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 


MANUEL PRATIQUE DE L’)ARRONAUTE. 
Par W. de Fonvielle. Paris : Bernard 
Tignol, editeur. Librairie Scien- 
tifique, Industrielle et Agricole. Pp. 
iv, Price $1.25. 

There are constant inquiries for books on balloons, 
giving practical information on ballooning and other sub- 
jects connected with the aeronantical science. Here at 
last we have the subject treated from the point of view 
of the practical aeronaut, with numerous illustrations, 
practical recipes, and advice on the subject. 


THE FuRNACE WorK MANUAL An ex- 
— of furnace work in all its 
ranches. Compiled from files of the 


American Artisan. By Sidney P. 
Johnston. Chicago: The American 
Artisan Press. 1895. Pp. 268. 


This thoroughly practical treatise, illustrated by over 
200 cuts, treate of furnace work proper, tells how the 
pipes should be cut, how they should be laid and con- 





nected, and describes the construction of furnaces, all the 


Brooklyn, N. Y. This is a slide which may be attached | 


| FEBRUARY 2, 1895, 





- 
, details of pipes, dampers, and the minutie of hot , 


heaters, It is evident that it covers a ground heretof,,, 
but little treated, as this book works from the standp. t 
of the practical furnace builder or plumber who is ¢a|) 
upon to introduce furnaces int. . uses. We anticip:: 
for this book a circulation proportionate in great meas: 
to the amount of interest taken by this class of artiay). 
in their business, and in proportion to the height of 1), 
ideal which they have formed of their profession. 


THE UNIVERSITY TUTORIAL SERIFs 
A text book of statics. By Willian, 
wy and G. H. Bryan. Londcy 
W. B. 
cents. 


Clive. Pp. vii, 220. Price 6 


A cursory view of this work impresses one most fay: 
bly with it. Although it isan English book, it, for: 
nately, is not one that is restricted to one of the syta! 
courses, but is simply intended to be adapted to the wa) :- 
of the elementary student. With its very excellent illustr 
tions, table of contents and answers to problems, |i), 
need be said about the absence of an index, for it hard), 
seems to be needed. 


THE UNIVERSITY TUTORIAL SERIES. A 
text book of dynamics. By Willian 


B and G. H. Bryan. London - 
W. B. Clive. Pp. 192, xiv. Price x 
cents. 


What has been said about the preceding work app|i: « 
equally to this one. The nice make-up of the book, jt. 
clear printing and excellent arrangement, go to impr -. 
one most favorably with it, and incline us to recomme: | 
it to our readers. 


THe DyNAMics oF Lire. AN ADDREss 
DELIVERED BEFORE THE MEDICA! 
SocrETY OF MANCHESTER, October 
8, 1894. By W. R. Gowers. Philade!- 

hia: P. Blakiston, Son & Company. 
894. Pp. 70. Price 75 cents. 

The author, in this treatise, which is an address r- 
printed from the pages of the Lancet, endeavors to a 
count for the dynamics of the living being. How su 
cessful he is can only be judged by a full perusal of t'y 
work. Anything of the sort makes interesting reading 
and we think that the work, short as it is, deserves an in 
dex. 

i eeeennEnEnE 
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BUILDING EDITION. 
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1, An elegant plate in colors, showing a Colonial cot 
tage at Williamsbridge, N. Y., recently erected for 
Chas. H. Love, Esq. Two perspective elevations 
and floor plans. Cost complete $4,250. Mr. Ar- 
thor C. Longyear, architect, New York City. A 





design. 

| 2. A Colonial residence at New Rochelle, N. Y., re- 
cently erected for J. O. Noakes, Esq., at Iseclin’s 
Park. Two perspective elevations and floor plans. 
Cost $5,000 complete. Mr. Manly N. Cutter, 
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8. Colonial residence at Montclair, N. J., recently 
erected for Sylvester Post, Esq. Two perspective 
elevations and floor plans. Messrs. W. S. Knowles 
& A. H. Thorp, architecta, New York City. A 
pleasing design. 

4. A seaside cottage recently erected for C. H. Man- 
ning, Esq., at Kennebunkport, Me. Two per 
spective elevations and floor plans. A picturesqu: 
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lean-to roof order. Mr. H. P. Clark, architect, 
Boston, Mass. 

5. A residence at East Orange, N. J., erected at a cost 
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N.J. Perspective elevation and floor plans. 

6. The First Presbyterian Church at Stamford, Conn 
Two perspective elevations and ground plan. A 
design of great architectural beauty, treated in 
the Romanesque style. Mr. J. C. Cady, archi 
tect, New York. 

7. A residence at Scranton, Pa., erected for E. B. 
Sturges, Esq., at a cost of $5,000 complete. Archi 
tect Mr. E. G. W. Dietrich, New York City. Per- 
spective elevation and floor plans. 

8. A summer residence at Cushing's Island. Me., re- 
cently erected at a cost of $3,100 complete. Two 
perspective elevations and floor plans, also an in- 
terior view. Mr. John C. Stevens, architect, Port- 
land, Me. An excellent example for a summer 
home. 

9. View of the Armory of the Seventy-first Regiment, 
New York City. Architect Mr. J. R. Thomas, 
New York City. 

10. Perspective view and floor plans of the fourteen 
story Reliance Building, Chicego. 

11. Miscellaneous contents.— Buff brick popular.—Ceilins 
and cornice tinting.—Home ground arrangemen 
of plants, illustrated.—Stone dressing by com- 
pressed air, illustrated.—Brick dust mortar.—In- 
teresting ruin of cliff dwellers —Removing the 
front wall of a warehouse, with sketches.—Im 
proved woodworking machine, illustrated. — Buff 
brick in New York.—Ceiling paper.—‘ Dec-co- 
re-o,” a new material for decorative purposes, il 
lustrated.—Improved gutter hangers, illustrated.— 
Draughtsman’s supplies, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazise oF ARCHITEC- 
TURE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. ; 

The Fullness, Richness, Cheapnese, and Convenience 
of thie work have won for it the Larcgst CrRcULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PveutsHers, 

961 Broadway, New York. 
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Scientific American, 


best form of construction. A. Not toadvantage. It re- 
quires a very long coil and involves loss of efficiency. 


ertion wnder this head is One Dollar a tine | 2. Your description of the magneto bell requires the L 





ru are mn: abe i Saale 6 0 TS. Adver- shaped piece which holds the armature to be a perma- 
son c recewed at publication office as eariy as | nent magnet. Why is this necessary polarize 
eae ing to appear in the following week's issue. raphe os alld fe 6 
r yolish. Indianapolis. Samples free, (6379) P. asks: 1. What advantages 
aaa - Mach. Co., Bridgeton, N. J. | are claimed for metol as a deveioper? Could’ you give 
- Pattern Fillet, Akron, O. Sample free. ec ome Pete arc scr peas 
sm aan Lath Falls.o, | £07 38e with w can have most control over 
ont Mehy. Ober Lae SA AEE INEN A. | opiate, ond which will keep when mixed for use, as 
X ting engine. J. 8. Mundy, Newark, N. J. 
For be I often want to develop one or two plates at atime. A. 
Headit hinery, Trevor Mfg.Co., Lockport, N. Y. | wetol is very energetic in its action, has remarkable stay- 


practica yonia Refrigeration. Redwood. Cloth, 

goon 4 pamberlain, 12 Cortlandt St., New York. 
nes, milling machines, and drill presses. 
ich, Co., Laight and Canal Sts., New York. 
Centrif Pumps. Capacity, 100 to 40,000 gals. per 

esin stock. Irvin Van Wie, Syracuse, N.Y. 
_ ith & Co. Ltd., Beaver Falls, Pa., will 

ifand Book on Circulars and Band Saws 
jdress. 
Guild & rison, Brooklyn, N. ¥., manufacture steam 
va n pumps, vacuum apparatus, air pumps, 

iter press pumps, etc. 

‘REE GROUND GIVEN, 

ps, to large manufacturing plants, Rail- 

Hoffman, 60 and Balt. Ave., Phila. 

inal Bogardus Universal Eccentric Mill, 
\.wer Presses, Drills, Shears, etc., address 
~impson, 2% to36 Rodney St., Brooklyn, N. Y. 
ok for electricians and beginners in elec- 
ricity is “ Experimental Science,” by Geo. M. Hopkins. 
gy mail. #4; Mann & Co., publishers, 361 Broadway, N.Y. 

woven wire brasbes.—The Belknap Motor Co., of 
portland, Me. are the patentees and manufacturers of 
she best woven wire commutator brush on the market. 
nt persons who demre agencies for a new 
popwiar book. of ready sale, with handsome profit, may 
Munn & Co., Scientific American office, 361 
New York. 
Send for new and complete catalogue of Scientific 
r Books for sale by Munn & Co., 361 Broadway, 
Free on application, 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, | 
ention will be This is for our 
ir ion and not for publication. 
Reterences to former articles or answers should 
give date of eee eae ee or number of question. | 
Inquiries: not answe reasonable time should | 
repeated ; correspondents will bear in mind that 
me answers require not a little research, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 
Bayers wishing to purchase a not advertised | 
in our mns will be furn —— addresses of | 
* manufac turing or carryi e same. 
special Written Informat an on matters of 
personal rather than gen interest cannot be 
expected without remuneration, 
Scientific American Supplements referred | 
nay be had at the office. 10 cents each. 
Books referred to promptly supplied on receipt of 
price. 
Minerals sent for examination should be distinctly 


narked or labeled. 

















6375) T. D. L. asks: Can a permanent 
magnet be made equally as strong as that of an electro- 
nd by any desired strength? A. No; an 
electromagnet may be much stronger. 

6376) E. C. 8. writes: In a recent dis- 
) the velocity of falling bodies, I made the 
nent that all bodies fell with equal velocity, 
recognizing, of course, the apparent exceptions, such as 


magnet wou 


herai state! 


feathers, ete. Will you kindly throw some light on the ' 


matter, as one of our local scientists maintains that a 
heavy body will fall with greater velocity than a lighter 
ne. The Encyclopedia Britannica, under the head of 
cravitation, states that bodies fall to the earth with equal 
‘elocity, Irrespective of material of which they are com- 
posed pon this and the fact that there is a rule giving 


locity of falling bodies 16-1 feet for the first second, ' 


ete, 1 base my opinion. A. The law, of falling bodies 
bodies falling in vacuo, In the air a heavy 
‘eris paribus, falls faster than a light one. The 
pedia Britannica statement applies to a vacuum. 
fers very high and generally underestimated 
resistance to falling objecta. 


(6377) H. A. says: Can you give a good 
““ipe lor renewing the ribbons of typewriters with re_ 
ior with copying ink of different colors ? A. Take 
cline (petrolatam) of high boiling point, melt it ona 
‘ater bath or slow fire, and incorporate by constant 
‘s much lamp black or powdered drop black as it 
‘p without becoming granular. If the vaseline 
a excess, the print is liable to have a greasy 
i ; if the color is in excess, the print will not be 
“r. Remove the mixture from the fire, and while it 
rath "ix equal parts of petroleum, benzine, and 
rectified oil of turpentine, in which dissolve the fatty ink, 
‘in small portions by constant agitation. The 
; ents shoald be in such quantity that the fluid 
-, _ Consistence of fresh oil paint. One secret | 
. ‘es In the proper application of the ink to 
Wind the ribbon on a piece of cardboard, 
‘ale several layers of newspaper, then un- 
on in such lengths as may be most conven- 
ws yit flat on the paper. Apply the ink, after 
—_ Y means of a soft brush, and rub it well mto 
the inter ‘of the ribbon with a tooth brush. Hardly 
. (i remain visible on the surface. For col- 
; ay ~ use Prossian blue, red lead, etc., and especially 


WUl take 


=m RaD TTTttttttteeeseeeeeeenes 4g oz. 

—m ae = 
ert... oe S. 
on the aniline black in ‘the alcohol, and add the 
yceri Ink as before. The aniline inks taining 
Blyceri /pying inks. nti: 

6378 > 
Pr Th F. R. Co. asks: 1. Is it pos- 
— an electro-magnet with the secondary eur- 


n induction coil 9 If so, please name the 





and, | 


ing qualities, keeps clear, does not stain the film in the 
shadows, and is easy to work. The jfollowing is a good 
formala: 


MNEs ss cncavessencessenecccocsccceses 5 grains, 
Sodiam sulphite crystals C. P......... Se © 
ee ee -1 oz. 


Dissolve metol first, then sodium sulphite. If kept in a 
tightly corked bottle, the solution will remain colorless 
for two or three months. This is a stock solution. To 
develop a 4x5 plate, take 114 ounces of the above, add 34 
ounce water and pour over the plate; if fully timed, the 
picture will gradually appear and rapidly gain density 
and detail. If the time has been short, add to the solu- 
tion a few drops, four or five at first, of a carbonate of 
potash solution, prepared by dissolving one ounce of 
potash in three ounces of water. Keep adding a little at 
a time until the development proceeds rapidly enough to 
suit. The used developer should be kept in another 
tightly corked bottle. Eight 4x5 plates can be devel- 
oped with these 2 ounces of developer. Atend of that 
time development will be very slow and the developer 
will have a peculiar pungent odor when the nostrils are 
placed near it. This signifies that it is ready to be 
thrown away. 2. An easy way of regaining gold from 
waste toning solution. A. Gold may be recovered from 
waste toning solutions by adding a solution containing 
32 grains of proto-sulphate of iron to every gallon of 
waste. The gold will be precipitated to the bottom. 
The clear liquid should be drawn off by a siphon and the 
residue poured upon a filtering paper and washed by pour- 
ing over it boiling water until the wash water no longer 
produces a precipitate with a solution of barium chloride. 
The gold is now redissolved with aqua regia and the so- 
lution slowly evaporated to dryness over a sand bath. 
The yellow crystalline salt may then be dissolved in 
water to make up a fresh toning bath, or put in an air- 
tight bottle. 38. What can I use to finish off the wood- 
work of a camera (tripod)? A. Fill the grain of the 
wood with a filler of appropriate color, and when dry give 
the tripod a flowing coat of shellac varnish. 


(6880) C. K. H. asks: 1. What is con- 
sidered the best material to put between the flooring to 
deaden sound ? If felt or paper will do, what kind s the 
best ? The floor is of a ha)! over a store and is to be sound 
proof, at the least expense. As parties are figuring on 
| putting in an electric lighting system in the building, a 
plant of from 100 to 150 incandescent lights, and running 
same with a gasoline engine, will you give an idea of 
which is the best engine and dynamo for the purpose 
and the cost of same ? It will require from 10 to 15 horse 
| power we are informed. A, A double floor with mortar 
between is probably the best sound insulator. For the 
address of engine and dynamo builders we refer you to 
our advertising columns. 2. Do you think it practicable 
to install an electric lighting plant for stores or hall and 
| Tun same successfully with a gasoline engine ? A. Gaso- 
line engines have been successfully used for electric !ight- 
| ing; we believe they have proved to Be economical. 


(6881) J. H. L. asks: 1. Howshall I wind 
the fan motor described in SuprLemENT, No. 767, 80 as 
to be suitable for a 100 volt circuit? A. We advise you 
not to try the motor on a current of such potential. You 
' might wind with No. 26 wire and start with a rheostat. 
2. Where can I get instructions for making a voltmeter? 
A. See our SUPPLEMENT, Nos. 556, 552, and 353, for de- 
scriptions of voltmeters. 3. Where can I get instructions 
for making a small fan motor of the alternating induc- 
tion type? A. For alternating current motors, see our 
SupPLEMENT, Nos. 601, 653, 692, 717, and 944. These de- 

scribe different motors, but do not give full working details. 
| 


| (6882) E. P. B. asks: 1 Is it feasible 
to make a storage battery for electric light work of one 
lead plate for a positive pole and a single zinc stick for 
a negative pole? A. This is hardly feasible. 2. State 
the amperes needed to charge 144 square inches (al) told) 
of positive plate? A. 5 amperes. 3. What is the dis- 
| charge for the above surface? A. 5to 6 amperes. 4. 
| Is asbestos a perfect insulator? A. Nothing is a perfect 
insulator; dry asbestos is almost a perfect one. 


| (6383) W. A. H. asks how to wind an 
induction coil, for use on a Hunning’s transmitter. 
Crowfoot gravity batteries, three in number, to be used. 
I wish to know size and quantity of wire to be used on 
both primary and secondary. Which will give best re- 
sults on Hunning’s transmitters—open circuit or gravity 
cells? A. Wind primary to 44 ohm with No. 24 wire, 
secondary to 80 ohms with No. 36 wire. Use open circuit 
batteries; the Crowfoots will tend to local action by 
| deposition of copper on the zinc. 
(6884) A. N. X. asks: To persons using 
the same living rooms with a victim of consumption, and 
where cuspidors are used indiscriminately, is there any 
| danger from contagion? A. There is no doubt that the 
practice is dangerous. Use individual cuspidors and 
place disinfectants, such as zinc sulphate, in them. See 
ScrENTIFIC AMERICAN SUPPLEMENY, Nos. 782, 824, 959, 
| and 978, for articles on consumption, its cure, prevention, 
ete. 
(6385) 8. J. R. asks: 1 HowcanI make 
a good but inexpensive microphone? A. See our Sur- 
PLEMENT, No. 163. 2. I have two Samson batteries on 4 
burglar alarm system. Before retiring last night I tested 
the alarm and it worked all right. About an hour after! 
heard a noise resembling an explosion, and opening the 
closet, in which I keep the batteries, I found that one of 
them had burst all to pieces, and Seer 
' over everything. A. Possibly the glass battery was 
badly annealed. This or some accident throwing it 
down are the only causes assignable. 


(6886) W. H. B. asks how to proportion 
a primary spark coil to get the best results with the least 
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amount of material, t© best adapt it to a battery of known 
amperage and voltage. A. The calculation cannot be 
made except approximately. The voltage to be devel- 
oped must be known. Then the size of core and turns 
of wire must be based on the ratio of 10* lines of force 
cut per second for one volt produced. The great 
trouble is in the leakage coefficient for the lines of force. 


(6887) F. X. W. asks: In regard to eight 
light dynamo in SupPLemENT, No. 600, what alterations, 
if any, are necessary in winding, to change said dynamo 
into motor, and what horse power would it develop if 
used asa motor? A. Wind in shunt. The size of wire 
depends on the voltage. It would give about one-half 
horse power. 


(6388) F. W. G. asks how many vol- 
umes a mixture of gas and air—10 to 1 (at ordinary 
pressure) makes on explosion, A. It depends on the 
composition of the gas; from 6 to 10 times the original 
volume, but instantly going back w about the original 
volume. 


(6889) C. R. B. asks: How much rain- 
fall a fall of ma inches of snow would represent, and if 
the snowfall of a year is counted in making ap the report 
of the annual rainfall? A. If light snow, it would give 
a little over an inch of water. To get accurate results, 
the snow must be melted so as to give a determination 
for every snowfall. The value of the snow in water 
counts as rainfall, 


(6890) P. E. A. asks: Can a person see 
the stars in broad daylight by descending into a deep 
well which is in darkness and looking up to} the sky ? 
How many feet down would a person have to descend ? 
A. Stare can readily be seen in the day time [from the 
bottom of deep wells and mines. A hundred or more 
feet down ie sufficient. Stars of the 8d and 4th magni- 
tude are about as small as thus can be seen. 


(6891) W. D. asks: What is the process 
of cleaning sea shells to make them look ght and 
clean? A. Dark-colored organic matter on the outer 
surface is first removed by making a thick mixture of 
one part bleaching powder to two parts of water and 
soaking the shell therein. On removing wash and scrub 
it. Thick incrustations of lime must be picked off with 
a sharp-edged hammer or some similar tool, and then the 
shell must be dipped in boiling dilute hydrochloric acid. 
Valuable shells may have the face or pearly portion cov- 
ered with shellac varnish, which may be removed with 
alcohol after the acid bath. For strong, heavy shells 
use 1 acid to 3 of water; for delicate shells use 1 part 
acid to 10 of water. Dip the shell for a second only, 
wash and examine ; if not enough, give it a second dip. 
Hold it in wooden forceps or attach it to a stick in any 
way to serve as itshandie. The important point is not 
to let the acid stay long onthe shell, For local spots it 
may be applied with a brush. 














Gas cow B F. amow (r).. 
Car fen “y Sinntiede pane 
Car fender, Reyackde & Center.. 
eer fender, st. oe Kennelly 
Car, parlor’ slee; Cc. B 
Cars, construct yy al, B. F. 582.987 
Conmecee cutting or scoring t test, “paluikora & 
stand, 4. D. Linn.. 
age, line, M. Sett} 
Cash register, ik P. Thompssn 
Cash 


Chair. , age ‘Convertible aie. 
Chill, J. M 


Cistern, H. x congeter.. 
Cistern mould, 1 
Clamp. See ‘Br 














“Movlding flask 


ames ‘io amp. 


clamp. 
Clip. Seo Whiffletree clip. 
Clock striking mechanist, 0. G. Abistzom sanenhes 
Closet seat and foot rest, F. G. Hig em gh 
Cloth Seas ond dhaplay reel, A. oh Guyton: .... 
Clutch, electrically operated, T. i - Macdonald. 
Cock, ga J. H. Grubb et ai. 
Coffee Bo . W. —: 
Coin ad splayer, T.. Carn 
Colter end pad combined inflatable horse, H. G. 
Collar, horse, it G. spepe, Jr... 
Combination lock, J. Bois........ 
Com mutator brush, - Hirse . 
SE, Mie, Wie Mn cnavdsvecccecescccessncntes 
Convertible chair, D. C. Breed 
Co . refini ome BP ONBGR. cccccccevvesecees 
Cotton ‘press, "Banist 
Cotton pi prem, Banister *< Hollingsworth 








point ttisth 
SSSReecke asazRES 


Congiing. See Car coupling. Repair coupling. 
ill Fa ay 2 
es, device for Joetustas eycloidal, Wain- 
Si innsiwhe  sontdinmsasabeeedent 533,025 
Cushion holder, A. Ls ee anaiindans 583,024 
Cutter. See Feed Ket euiter. "Ms cutter. 


Cutter bar, J. A. Kmisley........ ...ce.scseseeeres - 582,792 


Dental! bridgework, rE. a. Smith. 638,023 
Dish cleaner, B. Yancey...............-........ ‘ 682, 
Display apparatus, elocrieal, J. L. Keteher..... 632,790 
Door spring, J. Keene. ............. 5a, 
rs, etc., device tor preventing sagging of 
screen, | ‘W. H. & W. J. Clark.. . 582,764 
Drill frame, portable, J. C. Jones.. 582,881 
Drill shoe, grain, N. a egal 582,84 
Drills, supporting clamp 5 extension, G. A. 
nian shiny ckdiasinbininnmiiniann it 582,841 
Electric machine reeulator, dynamo, L. Bell. ° 582.861 
Electric meter, E. Linen eeseunaen os 652,839 
Electric safety device, C. T, Penton et al.. 532,814 
Electrical conductor, B. D. Le 582,798 


Multicy inider pert 
apr cugine 


Engine. See Gas engine. 
Steam engine. 
Fan attachment, R. 7 
Fan, motor, electric, P Kctcher 
Feed cutter, L. F. Berheide bpaedoansoass 
Felt letter, W. Campbell canis 
Felting machine, A preston beapentesubesesenens , 

Fence lock, B. F; Nelson 
Fence stay, wire, H. Buck 
Fence wire tightener, H. W. Norton.. 
Fender. See Car fender. 








. 582,761 
. 682/811 


Pilime machine, J. BiGGell. .......ccccscccccccsssccess 532,819 
Film bolder, Bartiett & Edgerton. cseeccees O82,70) 
Filter, R. J. Balch ...... . 5R2,980 


Fire TA. 4 valve for automatic, F. iat 632,874 
wm - net a and hauling-in apparatus, sen. ons 


Flashlight os. T. A. Macdonald....... 682,797 
Flushing valve for urinals, W. Scott 533,921 
Fumigator for plants, trees, etc., ‘Hendrix & 
Houghton.......... 652,876 
Furnace. See Automatic stoking furnace. Biast 
furnace. Cremation furnace 
ae = air beating and regulating device, C. on 
Ds « Kin bdesadlebibieermeaeterniensesenens 843 
Galvanic battery, C. B. Schoenmehi............... 532,826 


Garvage cremation furnace, L. A. Knapp.......-... 582. 
Garbage tre:.ting apparatus. F. J. Machalski. -..- 582,779 
-, ts adh for manufacturisg water, A. G. 
oc). 40). See eee 
Gas engine, Covey 3 Haines. bectenamene 
er. sambadee 











TO INVENTORS, 


An experience of nearly fifty y andthe 
of more than one bundred tho applies ons for pa- 
tents CS. bome and abroad, enable us to understand the | 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
sonar? facilities for conducting the business. Address | 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


paration 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 22, 1895, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.| 





533,022 | 






Adjustable table, wat & henek 
Air brake, car, J. D. P. Sc’ 


Alloy for soldering or . ~ 532,890 


Annunciator, electrical, J. 8. . 5868 
Armature bars for dynamo-electric een, Fi 
ap tus for bending, H. Geisenhoner........ . 
Armature coils, machine for } winding, ‘- Riddell. 582,521 


Armature for dynamo-electric machines or 
motors, H. Le ose 52,705 | 


Armatures, 
J. mace 








tomizer, 
\ woommntio stoking furnace, I. Sore penwcpusencesecs 532,750 | 
r und support, W. Trueman................+ 582,844 
jailer for oi! or artesian wells, wy. Plotis.......... 582,815 | 


See Bowling bal). 





fall. 

Sarre! follower, Fr 3. V. tae Cand... .........5+. . 582,794 
Barrels, kegs, etc.. machine for making, H. Camp- 
mothers soupessnumlinsatnitespssssssocenesoeesceecssses 533,034 

ry. van 
Bean separating machine, D. D.C. Breed enoneseaieal 582,944 


hoists, ad justable t thrust, B. L. 
map ~ 1 heed cists, adj ga2 905 





eee newer eres tess se seeeeereeeeseeresesers 


prevete | ein a and ti 

Blast furnace, P. C. Reed.............+.+ 

ae fastene’, J. Met MeCarthy.. ° 
Boller. Ses Rata se a ‘Laces 















Boiler feeder, ey Ine -; sepeaapedgepoenuseoteveseneete cat | 
making. SB. A. PAUL... . 6... c cc ennccnnne 

Bolt cutter cutter head f F. H. iichards Sip aawensessniens = a 
se reckon! ° 

Bowling ball, F Sant | 

powttns pin, F. “@. Dok WOMWARS...000000cccscccccces 682,871 

Box. See Mail box. Packing box. Signal box. 

Box trimming machine, R. poeicher beeccobscubeay 532,915 

Bracket camp, BD. Ae TBR. FP oe cccccscrcscccesccesce 682,748 
Brake. on ir brake. Car brake. Railway train 





pheric, J. Ackermann............-...s0000+« 


Breast supporter, 8. Bergheim................- 

Brick ‘cutt rur machine, 

Brooches, jewelry, etc., fastening and 

device for, T. Grainger 

srush holder, ) 

— A fon McKenzie. Jr 
ckle, suspen 

ullet proof shld material for A. H. J. Appelt Par 

tung, barrel, M. 

r — — machine, J.C. BROVONB. .... 60.0 ees . 2.8 
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Gas engine, F. P. Mil 2% 
Gem setting, E. Se an aa . 
Generator. See Steam generator. ” 
Gig mill, G. & H. Bauche.......... 0... .cccceeeces 532.940 
Glove, F. H. Hunicke....... ee 632,880 
| Gold or silver from ores, extracting, . J.C. Mont 
eee sae yoann 582,806 
Gold separator, R. Blanchard....................... 943 
Gold hy yh <apoesinen rods, machine for fusing, 
apgewe axaseenas 920 
aun reentrifagal high speed, We 
St Tilsdheiianeediebathbeoagesvereessvas 11,466 
Grain binder butter, J. EB. Mastara. ~ 532,906 
Grain storage building, metallic, EB. 0. Falls. exves 532,774 
Graphopbone, disk, J. E. Wassenich ceeeeses O82 061 
Grinding or crushing machine, J. Prince 533,018 


Guns, Se mechanism for breakdown, F. W. 
We Es oun0 4006 coreduennagees sss «++» 682,931 


Harness, & = (NEE ae Se Biel . 582,906 
Harvester, one Be is ken scossecnvesuas 582 781 
Hay carrier, P. Myers GR2,4a4 
Heat or peas s ofcombentan, apparatus for utillz- 

ing, H. Leffler 432,884 


Heater. Sce Hot water heater. Steam or hor 
water heater. 
Hoisting and conveying apparatus, H. 8. Tefft 
Hook. See Meat or other hook. Ring book. 
Horseshoe calk sharpener, &. C. Lainson.... 
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forsale. Address F. T. Frost, 1702 éth Bt, Wash’n, D. C. 


SINTZ GAS ENGINE CO. 


GRAND RAPIDS8, MICH., 
U. 8. A. 


Manufacturers of the Sintz Sta- 
tienary and Marine Gas and 
Gaseline Engines. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas— Boats and 
launches, Prices within the reac 
of all. | a Send for Catalogue. 
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The prices of 
States... 0! the different publications in the United 
“ada. and Mexico are as follows: 
ee, RATES BY MAIL. 
The a t American (weekly), one year _ $3.00 
oc American Supplement (weekly), one 500 
The Scientis o 2 ee eee 
is inenr ; American, Export Edition in which 
One yo rated the Spanish Edition (monthly), 
The Scien: °° _ & ee, = SS 
Editior ‘merican Architects and Builders 
; nonthly),one year, - -<- « = « 250 
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ers } merican and Architects and Build- 
The Sei 9° Oe ee ee 
tects ue.t oo merican, Supplement, and Archi- 
4 Builders Bdition, «© « «© « « OS 
This inc! nate Rates for Six Months. 
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Permanent Alignment, 


Remington Typewriter 


A DEVELOPMENT— 
NOT AN EXPERIMENT. 


MANY NOTABLE IMPROVEMENTS. 


Improved Spacing Mechanism, 
Uniform and Easy Touch, 
Better Ribbon Movement, 
Improved Paper Feed, 


Ano Many OTHER Userut and Convenient Devices. = ~< 





er” 
- » « WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, NEW YORK. 





The Rembert Roller Compress Co. 


GALVESTON, TEXAS, 


hereby gives notice to the public and to the trade that | Latest improved. Complete plants furnished 


aes ted Staton en tak Ue een ees Patent of 
e Unit t 0. ss8u ovember 1 
to Henry Rembert : =  gatheeee 


“That the claims of this patent cover a method of 
baling cotton consisting of compressing the same pro- 
gressively and accumulating the compressed fiber 
vious to its expansion in the form of a bale, whic 
subjected either during its accumulation or r to 
further pressure to admit of its being tied: 


“That as the exciusive owner of this process the 
Company is prepared and intends to maintain its sole 
right thereto and will vigorously and promptly prose- 
cute al! corporations, firms, persons or other parties in 
any manner practicing the same.” 


WATER MOTOR 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilati fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular, 
Backus Water Motor Co., Newark, N.J,, U.S.A, 




















SELF LUBRICATING 


which produce a Vacuum by Rotation. 
The only itive cure for Smoky Chim- 
neys, Poor Draught and Ventilation. 
Adopted and used successfully on Private 
Re. es, Greenhouses, Hotels, Breweries, 
Public Buildings, etc., etc. 
E. G. Washburne & Co., Mfrs., 
48 Cortiandt St., New York. 
&2™ Send for Wustrated circular. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Stee! Towers and Tanks. 
Cypress Wood Tanks a specialty. 
Ww. _E. CALDWELL CO.,, 
217 EK. Main Street, Louisville, Ky. 


$18 SAFE meee ie 
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H Send 2c. stamp for 24 
Engineers and Firemen pace pampnice con: 
taining a list of questions asked by a board of examin- 
ing engineers. Stromberg Pub. Co., St. Louis, Mo. 





Messrs. MUNN & Co., Solicitors 
of Patents, have had nearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 

ntable by writing to Munn & Co, 
unications strictly confiden- 
tial. A handbook of Potente 
how to obtain them sent free. 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 

ulation of any scientific work. 
®ayear. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 
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18-20 E. Van Buren 8t., Chicago, U.8. A 


Experimental & Model Work 





E. V. BAILLARD, 106 Liberty Street, N. Y. 


> SANITARY SOAP VASE 


PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
sh. 
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ICE MACHINES. Corliss Engines, Brewers’ 





and BRottlers’ Machinery. THe VILTER 
MPG. Co., 899 Clinton Street, Milwaukee, Wis 


SAFETY THRUST COLLARS 
SOLID AND SPLIT. 
Of character and at price to suit Sit 

the most critical buyer. Dealers 

in shafting will consult their 
interests in writing for Price @G 
List and Discounts S_- 
THE GOUVERNEUR MACHINE Co., Gouverneur, N.Y 



















CUT —Photo-zinc, half tone and wood. What do you 
need ? Indiana illustrating Co., Indianapolis, find. 


INCUBATORS 


Self-Regulating Brooders 
Most Perfect Machines, Best 
Material and Workmanship. 

Our Thermo Regulater 
is so accurate that thermom- 
eter can be dispensed with. 

15 breeds high-class poultry. 
Full stock poultry supplies. 
Send 4c. for large illust’d catalogue. u 
bator & Brooder Ce,, 515 Ubio Street, QUINCY, LLL. 


MONITOR !NcuBator 


Self Regulating. Large Illustrated & 
catalogue for 4 cente in stamps. 


MONITOR INOUBATOR OO. 





The Best 





stain of marble, uncleanly soap d 
AFFORDs each user fresh, dry 
pure soap. 
The Only Clean, Sanitary, and Safe 
way to use soap. 
Agents Wanted. 
Sanitary Seap Vase Co., 
Aqueduct Bldg., ROCHESTER, N. Y. 





LECTURERS! 33.03; (eae: 
* 58 Ann Street, New York, 
for Lantern Slides, From original subject, 75 cents 
each; from own negative, 40 cents each. 


THE HORSE AS A HIGH SPEED 
Engine.—By R. H. Thurston. An examination of the 
records of fast horses, throwing some light on the rate 
of development of the animal as a high speed engine, 
and affording some facts that may prove useful in the 
investigution ot the principles of operation of the vital 
machine. With one fiustration. Contained in_SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 9S7. Price 10 
cents. To be had at this office and from all newsdealers, 





MILLER & VAN WINKL 


STEEL WIRE AND STEEL SPRINGS 


= 


us 


il 








> 
2 
= 
D 
< 
Y 





ICE & WORKS 181024 BRIDGE ST. BROOKLYN, N 
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THE DENSMORE 
**The World's Greatest Typewriter.” 
It has the Most Conveniences and Runs the Easiest. 
manufacturers acknowledge its superiority by imitating, 
but not equaling, its essential features. . . 


The U.8. War Department adopted it in 1893, and bas just renewed the contract 


Descriptive Pamphlet, with opinions from such leading concerns 
as the CARNEGIE STEEL COMPANY, WHO USE 25 DENSMORES. 


DENSMORE TYPEWRITER CO.,, 202 Broadway, New York. 


Other 








can’t burn. No odor. ves labor and 
fuel. Fits any kind of stove. 

wanted, either sex, G ay. 
One agent sold 1730 in one town. 


—— rite for terms, ——_____ 
W.E.BEVERIDGE, Baltimore, Md. 
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Y WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
wovenves & CTC. NEW TORK STENCH. WORKS 100 NASSAU 5° NT. 





CONCRETE CONSTRUCTION. — A 
paper by Ernest L. Ransome, treating of the practical 
application of concrete to false work; with notes on 
materials, tools. labor, etc. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. Price 10 cents. 
To be had at this office and from all newsdealers. 
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Cut This Advertisement 
Out and rend 1t to us with 
your name and address) 
and we will send to you 
by express for examina 
tion this genuine 18k gold 













be sent to each person or- 
dering at this price. The 








61 Race Street, BRISTOL, CONN 





} FACTORY AT WHITESTONE FOR SALE (9 MIN- 
utes from New York), with boilers, 15 horse-power 
| engine, machinery, tools, ete. Price, $5,008); terma, 
| $2,000 cash, balance on mortgage at 6 per cent., if desire i. 
cated on L. RR. and the Sound, affording cheap 
water freights. Very advantageous for any light manu- 
facturing, such as metal work, novelties, hardware, ete. 
Lot 50x100, facing on two thorovehbfares, story brick 
building 30x90, with boiler and engine annex building 
Address “ Factory,” P. O. Box 2718, New York City. 


Sy USE GRINDSTONES? 


If so, we can supply you. All sizes 
mounted and unmounted. always 
kept in stock. Remember, we meke a 
specialtyof selecting stones forall spe 
cial purposes. (2 Ask for catalogue . 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland. 0. 


FOOT POWER MACHINERY 
Scroll Saws, Tools, Drills, Forges, et Send 4c for 
catalogue. Wilkinson Co., 88 Randolph St, Chileage. 


‘2am KLIP BINDERS 


for Papers, Magazines, etc. Contents 
instantly removabie. Adopted by U. 8. 
Govt.and many libraries. = Send T5e, 
Jor sample dozen. Cor to order. 

H. H. BALLARD, 188, Pittesfieid, Mass, 


HEAD COOL. 


The Braided Wire Spring 
Pillow ww Cool and 
Cleanly. Comfort 
able as down or 
feathers. Practi- 
cally indestruct- 
ible. Price, up- 
hoistered in fine 
halr 
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| 20 x 28, $3.50; Couck, 20 x 20, $3.00; Child’s, 14 x 22, $2.50. 
Sent, express prepaid, on receipt of price. Address 
Weston & Welle Mig. Co., 111:-1116 Noble St., Phi 


MORSE UNIVERSAL gc ABE 


THE LARGEST AND MOSTCOMPLETE 


lau., Pe 


LINE OF DRAUGHTING ROOM FURNITURE 
: MANUFACTURED BY 


Morse MACHINE CO:ROCHESTER KY 








Price $6, 


12,500 Receipts. 708 Pages. 
Bound in Sheep, 86. Half-Moroceo, $6.56. 
This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the =ci< 
entitic American during the past fifty years; together 
with many valuable and important additions. 
Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by ‘ar the moet comprehensive 
volume of the kind ever placed before the pubiic. 





watch is a beauty and 
would cost you in a retail 
store twice as much as we 
offer the cigars and watch 
together for, Mention in your letter 
whether you want gents’ or ladies’ 
size watch and write rm ty this will not appear again. Address 
THE NATIONAL MFC. & IMPORTING CO., | 

334 Dearborn Street, Chicago, I!i. 
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ing case, 16 pounds. 


THE “MUNSON” TYPEWRITER 


This machiné is an “evolution,” the outgrowt 

t results of scientific work. Its 
mechanic. 
Ensily operated. with Universal Kev Beard. 


INTERCHANGEABLE STEEL TYPE WHEEL, 


ly kept in order. 0 ke 
durable and castiy pm ee ter oF 


Highest Medal Awarded, Wortd’s Fair, Chicago, 


The Munson Typewriter Co., 1/1 E. Division Street, Chicago, lil, U. S. A. 


h of years of experience and the 
rinciples anpen at once to the 


It is Light, =ma Compact, 


s,% characters. Weight, with carry- 
Herent languages. 
183. Send for circular to 





The work may be regarded as the product of the stud- 
jes and practical experience of the ablest chemists and 


| workers in all parts of the world; the information given 


being of the highest value, arranged and condensed ip 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formule# used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of incurtry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of tndependent business or 
employment, relating to the bome manufacture of ram- 
ple articies, will find in it hundreds of most excellent 
suggestions. 

G#” Send for Descriptive Circular, 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Breadway, New York. 
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Mistakes in Addition, 
Office Headache, 


and mistakes in carrying forward 
n't occur where the Compto- 
mever is ueed. It saves half the 
time in doing the work and all 
time lvoking for errors. Bolves 
with great rapidity and absolute 
accuracy eli arithmetical prob 
Why don't you get onet 
Write for Pamphiet 
FELT & TARRANT MFG CO, 
62-86 hLasmore ST... Corcaco. 


KEUFFEL & ESSER CO. fiann'Screcrc N.Y. 
Ill Madison St., ¢ + ——». 1 Locust 8i., St. Louis. 


DRAWING MATERIALS and @ @ e@ 
e @ © SURVEYING INSTRUMENTS 


oF” Write for Keuffel & Haser Co.'s Catalogue of 16. Mth 
edition. Bnlarged by over 1®) pages, the most complete 


y lemma. 










and reliable catalog Ie, — iting the largest and 
most complete stock in this line 
FOOT POWER LATHES 
f - For Electrical 
A vi , and Experi- 


mental work. 
: For Gunsmiths 
Too! Makers. For General 
Machine Shep Work. 


* tools; elegant in design, superior in 
best foot power lathes made, 


cheapest. Send for 


lich grad 
ction. The 
al ality considered the 


CalLogiie rices 


W. F. & JNO. BARNES CO. 


1999 Raby Street, ROCKFORD, ILL, 


MACHINISTS’ 


LATHE. 
Latest Improvements 
New styles. 
New Prices. 
Growing rapidiy in 
favor 


Waltham. 
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Rensteda w atch Teel Ce. Mass. 


anou ©.4 BESLY& CO. 
ANDAGENCY. ” CHICAGO, ILL.US.A.— 


SCIENTIFIC AMERICAN SUPPLE- 


MEN’ Any desired bact number of the SCIENTIFIC 
AMERICAN SUPPLAMENT cac be bad at this office for 
W cents. Aliso to be bad of newsdealers ir. all parts of 


the country 


= Motor of i° Century 
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Started at the Head and 
HAS REMAINED THERE. 


Unequaled in Simplicity, Econ- 
my, Reliability, and Power. 
address 


Charter Gaz Engine Oo., P.O. Box 148, Sterling, Tl 
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»ADIUS STABLE HOLDERS 
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; Por circulars, ete.. 











Dievyeies, Watebes Gaps, Huggies. Ho rnesa, 
Sewing Mach’ ser Orgena. Pisnos. ales, Tools 
Seales of s\] varieties and 1000 other articies 
Lists Gee. Cuveseo Scare Co., Chicago, Ill, 
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The | 
American 

Bell Telephone 
Company, 


125 Milk Street, q 
Boston, Mass. 
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This Company owns Letters- 

[ Patent No. 463,569, granted 

p to Emile Berliner Novem- 

( ber 17, 1891, for a combined 

t Telegraph and Telephone, | 

: and controls Letters-Patent 

f No. 474,231, granted to ( 
Thomas A. Edison May 3, 4 
1892, for a Speaking Tele- ) 
graph, which Patents cover q 
fundainental inventions and 4 


embrace all forms of micro- 
phone transmitters and of 


carbon telephones. 
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75 cents a line 
$1.00 a line 


Advertisements, Special and 


charges per agate line— about eight 
This notice shows the width of the line, 
Engravings may head adver- 
by measure- 
Advertisements must be 
as early as Thursday 


Warranted superior to 
price. 
agent hasnt it. 


22 Ib. Scorcher, - 
23 Ib. Ladies’, - 








$6.00 


KODAK to $100.00. 


The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures, 


Eastman Kodak Company, 


Send for Rochester, 
eames ; N. Y. 


‘No ) MorE DULL SHEARS! 


The Diamox? SHFARS and 
SCISSORS SHARPENER, 
Barbers, Tailors, Dressmakers, 
and every woman in the land. 
Warranted to sharpen any size 
Shears or Scissors in 10 seconds. 
Leaves a keen and 
edge. Beautifully nickeled. 
Price 25 Cents. 
DIAMOND Cl a. ERY CO. 
64 | Broadway, New York Crry. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
RULERS, 
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Agents 
W anted. 


GOLD, STATIONERS’ RUBBER GOODS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N. Y. 
Manufactory Established 1761. 
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ICYCLES. 








RE THE HIGHEST OF ALL HIGH 


GRADES. 


any Bicycle built in the world, regardless of 


Do not be induced to pay more money for an inferior wheel. 


Can be delivered from factory if 
Free by Mail 
INDIANA BICYCLE CO., 
Indianapolis, Ind., U. 8. A. 


- $85. 


















STERLING BICYCLES 


Built like a Watch . . 
¢ 2 a STRONGEST, LIGHTEST, and 
FASTEST Bicycles in the World ... . 
Elegant Catalogue Free on request. 
STERLING CYCLE WORKS, 
236 Carroll Avenue, D 1, CHICAGO. 
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The Only Perfect 
Pulverizer of all Re- 
fractory Substances. 


Will work or 
Capacity, 3 to 4 per 


tons per hour on Portland 


either wet 


tons 


FFIN 
MILL 


dry, and deliver a finished product. 
hour on Phosphate Rock; 
Cement, Quartz, or Ores, depending 


14 to 2 


on hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 


NO JOURNALS IN GRINLING CHAMBER BALL 


MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. 
TO CONSTRUCTION. AND CAPACITY 


FIRST COST, WEAR 


LARGE NUMBER OF MILLS IN UGE ON DIFFERENT 


RIGID ON SHAFT, 
IT 18 ABSOLUTELY GUARANTEED IN EVERY RESPECT, 


HAVING DIRECT POSITIVE ACTION ON MATERIAL. MINI- 
BOTH AS 


AND OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. 


MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Correspondence solicited, and illustrated de- 
scriptive pamphiet furnished on application to 


Bradley Pulverizer Co., 92 State St., Boston. 





Green Bone Cutter. —> 


NoTHing ow EARTH Witt MaKe Hens Lay ano 
LiTTLe Ceroxs Grow Like Geeen Cur Bone. 
Warranted to double Egg Yieid 
and reduce Grain Bill One-balf. 
Our Green Bone Cutters are the best on 
earth, and the ONLY ones receiving 

an Award at the World's Faw. 
t?™ Send for ¢ ngalegues and valuable 
article on Feed, free. 
Weesrer 4 Hannum, 150 ALBANY Sr., 
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great a sale. 
t#” Send for Catalogue. 
P. F. OLDS & SON, 
| Box 218. Laosing, Mich., U.S.A. 


/.H.P. GAS ENGINE CASTINGS 
A.F.WEED& CO. 
106 & 108 Liberty 8 
New Veork. 
Castings and Parts 
for Small Engines, 
Boilers, Dynamos. 
> th Send rym tag for 

INustrated Booklet. 





American tcan_§6“Typev Py 


A standard made le of 
y Three th te sold + 


base and t oon retin 
ator mel nicked Sy in its manu- 
facture. [2 Write for Ilustrated Catalogue. 


American Typewriter Co., 267 Broadway, N.Y. 





THE ONLY STORAGE BATTERY IN 
STATIONS OF AMERICAN 


5®™” Catalogues giving Capacities, Dimensions, Weights, Prices, etc., on application. 


MANUFACTURE, 
THE ELECTRIC STORAGE BATTERY CO., 
Drexel Building, Philadelphia, Pa. 


YHLORIDE AGGUMULATOR. 


REGISTERED SEPT. 11, 1804. 
‘Baecestent Storage Cells of any Desired Capacity. 


USE IN CENTRAL 
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Roll of film (25 exposures 
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&” ESTABLISHED 1845. 
| The Most Popular Scientific Paper in the Wor|« 
Only $3.00 a Vear, Including Postage. 
| Weekly--52 Nambers a Year. 
This widely circulated and splendidly illustrat «! 
| paper is published weekly. Every number contains s \ 
| teen pages of useful information and a large number 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufact ur: - 
Chemistry, Electricity.Telecraphy, Photography, Arc! 
tecture, Agriculture, Horticulture, Natural Histor; 
etc. Complete list of Patents each week. 
Terms of Sabscription.—One copy of the Scien 
TIFIC AMERICAN will be sent for one year - 52 number« 
| postage prepaid, to any subscriber in the United States 
Canada, or Mexico, on receiptof Three Dollars by 
| the publishers; six months, $1.50; three months, #1.(0) 
Clabs.— Special rates for several names, and to Post- 
| masters. Write for particulars. 
The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefuily placed inside 
| of envelopes, securely sealed, and correctly addresse:! 
| seldom goes astray, but is at the sender's risk Addres+ 
all letters and make al) orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 
——# 
== THE <«-«- 


Scientitic American Supplement 


This is a separate and distinct publication from TH! 
| SCIENTIFIC AMERICAN, but is uniform therewith (0 
size, every number containing sixteen large pages ful! 
| of engravings, many of which are taken from foreign 
| papers and accompanied with translated description-~ 
| THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, anc includes a very wide range of contents. |' 
preserts the most recent papers by eminent writers 1 
| all the principal departments of Science and the Usefu! 
| Arts, embracing Biology, Geology, Mineralogy, Naturs 
History, Geography, Archwology, Astronomy, Chem -- 
| try, Electricity, Light, Heat, Mechanical Engineerin,, 
| Steam and Railway Engineering Mining, ship Building, 
| Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
| Horticulture, Domestic Economy, Biography. Medicine. 
| ete. A vast amount of fresh and valuable information 
| obtainable in no other publication. 
| The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrate: 
and described in the SUPPLEMENT. 
| Price for the SUPPLEMENT, for the United States, 
| Canada, and Mexioo, $00 a year; or one copy of the 
| SCIENTIFIC AMERICAN and one copy of the SUPPLF- 
| MENT, both mailed for one year to oné address for #7.(0. 
Single copies, 10 cents. Address and remit by posta! 
| order, express money order, or check, 
MUNN & ©0., 361 Broadway, New York. 
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Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EpITION ts issued monthly. $250 a year 
Single cdpies, 25 cents. Thirty-two large quarto page=. 
forming a large and splendid Magazine of Architecture. 
richly adorned with elegant plates in colors, and with 
otber fine engravings; illustrating the most interestin« 
examples of modern Architectural Construction an 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private res'- 
dences, city and country, including those of very mod- 
erate cost as wellasthe more expensive. Drawings |" 
perspective and in color are given, together with Plans. 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheap of this magnificent work 
have won for it the Largest Cireulation of any 
Architectural publication im the world. Sold by ai! 
newsdealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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GOLDING & CO.,179 Ft. Hill Sq., Boston, Mass. 





























Fic AMERICAN is Frnt ana Low to 
St.; opp. New York 


IN & CO.8 
and 


Sts., 4 Rose 



















